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The following compounds, prepared in our laboratories 
as the result of our early and continued interest in 
nicotinic acid, are available as a service to investigators 
in this field. 


Nicotinic acid 

Sodium nicotinate 
Ammonium nicotinate 
Ethyl nicotinate 

Nicotinic acid amide 
Nicotinyl monoethyl amide 
Nicotinyl diethyl amide 
Pyridine betaine carboxylic acid 
Trigonelline 
Amino-nicotinic acid 
Picolinic acid 

Iso-nicotinic acid 
Quinolinic acid 
Ammonium quinolinate 
Dimethyl quinolinate 
Quinolinic diamide 


Quinolinic imide 


General Biochemicals also supplies other biologically 
important factors, including crystalline vitamins, amino 
sar and vitamin-free casein for biological assays. 
Further information and prices will be sent gladly 


upon request. 


GENERAL BIOCHEMICALS, INC. 


Division of S.M.A. Corporation 
418-M REPUBLIC BUILDING, CLEVELAND, OHIO 
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THE EFFECT OF SPECIFIC AGENTS EXTRACTED 
FROM SOIL MICROORGANISMS UPON 
EXPERIMENTAL BACTERIAL 
INFECTIONS 


By Reneé J. Dusos, Ni 


OrGANIC matter does not accumulate 
prey of countless species of microOrgani whicl ak 1 wn, stepwise, 
to carbon dioxide, water, ammonia, at ineral salt nown more 
over that, under natural conditions, each on t these microbial species 1s 
adapted to the performance ot a limited, well-defined biochemical task It 
seems certain, therefore, that one can find in nature microOrganisms 
tively adapted to the decomposition of lost every conceivable type 
organic compound.° 

Like all living cells, microOrganisms carry out their biochemical function 
through the agency of enzymes and other catalyst In many cases these 
catalysts can be extracted in an active form from the microbial cells which 
produce them, and they are often found xhibit a remarkable specificity 
with reference to the type of reaction which th an bring about Because 
of their cellular origin, microbial catalysts are yperate under physio- 
logical conditions (pH, temperature, etc.) and this property together with 
their specificity, renders them ideal reagents for the analysis of biological 
problems. It is apparent, therefore, that one can select from microbial life 
a great variety of specific, physiological reagents, which should find many 
applications in the problems of medicine. 


During the past few years, this point of view has found its application in 


the isolation from soil of new bacterial species, which produce specific 


catalysts selectively adapted to the study of some biochemical and im 


$1 


nological problems.* *°"’ The present report deals with two types 
of reagents which were extracted from various species of soil bacteria and 
which, by entirely different mechanisms, protect experimental animals against 
certain bacterial infections. 

* Read at the Cleveland meeting of the 

rom The Hospital of The Rockefeller 


Copyright, 1940, by The 
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Bacterial Enzymes Which Decompose the Capsular Polysaccharides 
Virulent Pneumococet. It is well known that the capsular polysaccharid 
of encapsulated pneumococci determine the serological specificity and co1 
dition the virulence of these organisms. The specific antibodies present 
the sera of animals immunized with encapsulated pneumococci of the dil 
ferent types, afford protection against pneumococcus infections because 
their ability to react with the polysaccharides which constitute the bacteri 
capsules.” * °° It will be shown in the following discussion that enzyn 
capable of decomposing the capsular substances of pneumococci can als 
protect experimental animals against infection with these organisms. 

As far as is known, the capsular polysaccharides of pneumococci ar 
not decomposed by enzymes of animal or plant origin, nor are they attacked 
by common species of bacteria, actinomyces or molds. It was _ possible, 
however, to isolate from soil a new bacterial species, a sporulating bacillus 
which hydrolyzes the specific polysaccharide of Type IIL pneumococcus 
From cultures of this soil bacillus, one can extract a soluble enzyme which 
hydrolyzes this specific carbohydrate * *"’* and which robs it at the san 
time of its serological activity; the enzyme is extraordinarily specific in its 
action against the polysaccharide of pneumococci of Type III and in particu 
lar has been found inactive against all the other bacterial polysaccharides so 
far tested.* 

The addition of active enzyme to nutrient media does not inhibit 1 
Type 


1 
1) 
14 


growth or cause the lysis of pneumococci; however, pneumococci of T) 
III, when cultivated in media containing the specific enzyme, appear deprive: 
of their capsules and fail to agglutinate in specific antiserum of the hom 
logous type. That the function of elaborating the type-specific substanc: 
not destroyed by the enzyme, however, is shown by the fact that pneum 


] 


i 


TS 


cocci so treated continue to produce the capsular polysaccharide, when trans 
ferred to a medium devoid of the active hydrolyzing agent. These two 


] 
l 


facts, namely, the decomposition of the isolated specific carbohydrate an 
the destruction of the capsule, without interference with the essential meta 
bolic functions of the pneumococcus cells, indicate that the active principle ts 
directed against this single, specific substance—the capsular polysaccharicd 
and not against the cell as a whole.” 

Enzymes capable of attacking the capsular polysaccharides of other pn 
mococcus types have now been obtained from different strains of soil ba 
oF, 28) 29 Several of these enzymes exhibit a remarkable specificity 


cu 


—- 
and can even differentiate between polysaccharides which give cross-reactions 
in immune antisera. For instance, the polysaccharide of gum acacia which 
reacts in Type III pneumococcus antiserum is not affected by the enzym« 
which hydrolyzes the Type III polysaccharide." Even more striking is th 
difference between the two enzymes attacking the polysaccharides of | 
II] and Type VIII pneumococcus. Both these substances are composed 0! 
‘f this chemical 


( 


glucose and glucuronic acid in different ratios, and because « 
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relationship, they exhibit a certain amount of ss reaction in immun 
sera.’’*** On the contrary, the bacterial enzymes developed against each one 
of the polysaccharides fail to attack the other *’; in other words, the enzymes 
are even more specific than are the antibodies obtained by immunization o 
experimental animals with the capsular antigens of pneumococci 
Not only are the bacterial poly saccharidases « ipable Ol decomposing the 


capsular substances in vitro, but they also exhibit the same activity in vivo 


I 


In tact, they can protect experimental animals against infection with virulent 


pneumococci. In view of the specificity which the enzymes exhibit in vitro, 
| 


t was to be expected that the protection induced in 


experimental animals 
would exhibit a specificity determined by the chemical nature of the polysac 
charide of the particular pneumococcus type used for inf 


( 


shown in table 1 for instance, that the enzyme which decom the 


‘\) Lil 


specificity ol the Protective \ 





(Reprinted from the Journal of Experiment VTi 
Enzyme (Lot 4-a@) 0.5 cx N 
Infecting 
lose of \ur ( 
Pneumococcus | Pry umococcus| Pneumococcus) Pneumoco 
ype | Cype II Pype III 
e | e Il | Type III 
() 7 y 
0.01 S 
0.001 > 
0.0001 D20 [34 S 
0.00001 [1D24 D34 S [)2 136 1)34 
0.000001 1D34 D34 S 134 136 134 
0.0000001 1)34 120 D72 
S survived. 
1) Death of animal; the numeral indi I t 
it which the animal was found dead 
Not done 
ITT « psular substance can protect mice against intection with 1,000,000 tatal 
dos rf pneumococci of this type, but is entirely ineffective against pneu 
mococci of Types I and II. The same enzyme exhibits also a curative effect 
on dermal infection of rabbits caused by 1] 


vy Lype IIL pneumococci 
Following the injection of the enzyme in suitable amour 


ts into infected rab 


n su 

bits, the blood stream becomes free of bacteria, the tocal area otf intection 
bee s sterilized and the disease process ceases [he enzyme also exerts a 
lavorable influence upon experimental pneumonia produced in monkeys of 
the cynomologos species with Type III pneumococci l'reatment was 
fo 


ual 


ed by cessation of spread of the pneumonic lesion, sterilization of 


and early recovery except in animals in which th veri yf th 
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ease was extreme. Whereas in the untreated animals a high incidence of 
empyema and pericarditis was observed, suppurative complications were ap 
parently prevented by adequate enzyme therapy."® 

The mechanism of the protection so induced has been revealed by a study 
of the peritoneal exudate of mice during the course of infection with Type 
III pneumococci.* As could be expected, the peritoneal exudate of the un- 
treated mice showed numerous encapsulated pneumococci free in the fluid 
and the number of encapsulated bacteria increased as the infection pro 
gressed. In contrast to this, the pneumococci in the enzyme-treated animals 
were already found to be devoid of capsules two hours after treatment. At 
the end of four hours, the treated animals showed only a few decapsulated 
cells outside of the leukocytes although many bacteria were present in the 
phagocytic cells. It is obvious, therefore, that the protective action of the 
enzyme lies in its capacity to decompose the capsular substance of the in- 
fectious agent, and thus to render the latter susceptible to phagocytosis 
(figures 1, 2, 3, 4). 

An understanding of this mechanism makes clear the therapeutic limita- 
tions of the enzyme. ‘This reagent only initiates a process which has to be 
completed by the phagocytic cells of the infected host. When, however, the 
disease process is of extreme severity and the entire cellular mechanism of 
the body is markedly depressed, the animal may no longer possess the ca- 
pacity to dispose of the organisms rendered vulnerable by the specific action 
of the enzyme. 

A Selective Bactericidal Agent Extracted from Cultures of a Sporulating 
Bacillus. As stated in the introduction, one can discover in nature micro- 
organisms capable of decomposing almost every conceivable type of organic 
substance. It appeared possible that there also exist microorganisms cap- 
able of attacking not only soluble, isolated compounds, but even the intact liv- 


Fic. 1. Photomicrograph of a stained preparation of the peritoneal exudate of a mous 
2 hours after the intraperitoneal injection of 0.01 c.c. of virulent culture of Type III pneu- 
mococcus. The bacteria show well-defined capsules and no evidence of phagocytosis is seen 
Many polymorphonuclear and a moderate number of mononuclear leukocytes are present 
Gram stain. X 1000. Courtesy of the Journal of Experimental Medicine. 

Fic. 2. Photomicrograph of a corresponding preparation of the exudate of a mouse 2 


hours after receiving the same amount of culture together with 0.5 c.c. of a preparation ol 
the specific enzyme. The bacteria are devoid of capsules. Polymorphonuclear leukocytes 


predominate and phagocytosis is evident. Gram stain. 1000. Courtesy of the Journal ot 


Experimental Medicine. 

Fic. 3. Photomicrograph of a stained film of the peritoneal exudate of a mouse 4 li 
after injection with 0.01 c.c. of culture alone. The bacteria are increased in number, 
capsulated, and extracellular. The cellular elements are polymorphonuclear and mot! 
nuclear leukocytes in about equal numbers. Gram stain. X 1000. Courtesy of the Jou 
of Experimental Medicine. 

Fic. 4. Photomicrograph of a corresponding preparation of the exudate of a moust 
hours after receiving the same amount of culture together with 0.5 c.c. of a preparation of th 
specific enzyme. Marked phagocytosis has occurred and only an occasional organism is see! 
outside the accumulated leukocytes, nearly all of which are of the polymorphonucleat 
Gram stain. X 1000. Courtesy of the Journal of Experimental Medicine. 

(Differences in the density of the backgrounds of figures 1-4 are due to the use « 
screens in the photographic reproductions. This technic, however, alters none of the ess¢ 
details observed in the original microscopic preparations. ) 
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ing cells of other, unrelated microbial species. Specifically, it was attempted 
to discover soil microorganisms that could attack the living cells of Gram 
positive cocci. To achieve this end, suspensions of living pneumococci, 
streptococci and staphylococci were added to a soil mixture which was main 
tained at neutral reactions under aerobic conditions, in the hope that ther 
would develop in the soil sample a microbial flora antagonistic to the Gram 
positive cocci. In fact, it was possible to isolate from this soil preparation 
an aerobic sporulating bacillus, belonging to the vast group typified by Ba 
lus mesentericus, which produces a soluble principle extremely toxic f 
Gram positive bacteria.° 

This bactericidal principle is abundantly produced when the soil bacillus 
is grown under strict aerobic conditions in certain peptone media; it can he 
obtained in solution in an active form free of the bacterial cells which pro- 
duce it. In fact, several different substances, which all have in common 
a marked selective bactericidal effect for Gram positive bacteria, have been 
obtained in solution from peptone cultures of the same bacillus; it is likely 
that these different active substances are breakdown products of a common 
mother substance, and result from the manipulations inherent to the technics 
of extraction and purification. In any case, these different substances ex 
hibit different physiological activities, and their nature and properties will h« 
considered separately. 

The bactericidal agent is very soluble in alcohol, acetone, and dioxan« 
It can be obtained in solution by extraction of an acid precipitate (pH 4.7) 
of the culture of the soil bacillus with any one of these organic solvents 
The bactericidal material is on the contrary very insoluble in ether and in 
aqueous media; it can be precipitated from the alcoholic solution by diluting 
the latter with large volumes of aqueous saline. The precipitate can bh 
desiccated and carries the bactericidal activity of the original culture. 

The material thus obtained is free of protein. It can be further purified 
by differential fractionation in alcohol-ether mixtures. The bactericidal 
material can thus be collected in two fractions: (1) material insoluble in a 
mixture of one volume of alcohol and fifteen volumes of ether, and (2) 
material soluble in the same mixture but insoluble in pure ether.** ° 

From fraction (1) there were isolated by crystallization from alcohol 
two crystalline acidic substances which have been designated graminic acid 
and gramidinic acid. Acetone solutions of fraction (2) have yielded a 
crystalline neutral substance which has been named gramicidin. ‘The com 
plete chemical structure of these substances is as yet unknown. It cat 
stated at this time, however, that all of them consist largely of amino acids, 
probably combined as polypeptides. Gramicidin, which has been most care- 
fully studied, has a molecular weight of about 1400 and contains 2—3 trypt 
phane residues per molecule; a large percentage of the other amino 
appear to be present in the d-(so-called unnatural) form; gramicidin 
contains an aliphatic fatty acid, but neither free acid nor basic group (fi 
5, 6). 


1 
LC 
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eramudinic acid and gramicidin are en 


As stated above, graminic acid, | 
dowed with bactericidal activity; 0.005 to 0.01 mg. of these substances 1s 
sufficient to kill in vitro 10” pneumococ: r group A streptococci, in two 





Fic. 5. Photomicrograph 


(Reproduced by court 


Still smaller amounts inhibit the growth of Gram positive 
This is particularly striking in the case of pneu 
1.000.000. 


hours at 37° C. 
bacteria in nutrient broth. 
mocoeci which fail to grow in broth containing a dilution of | 


UOO of the active substance.’ 
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Not only pneumococci and streptococci but also other Gram _ posit 
organisms such as staphylococci, diphtheria and diphtheroid bacilli, a 
sporulating bacilli are rapidly killed by the same bactericidal principle, 


though the amount of the agent required varies slightly from one bacte: 








Fic. 6. Photomicrograph of crystals of graminic acid 


(Reproduced by courtesy of Dr. R. D. Hotchkiss) 


On the contrary, the Gram negative bacilli are res 


species to another. 
Recent experiments | 


to graminic acid, gramidinic acid and gramicidin. 
established that gonococci and meningococci are more resistant that 
Gram positive organisms but more susceptible than the Gram negative ba 
it is of interest to point out in this respect that, although meningococ 
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gonococci react negatively to the Gram stain, they are very different in othe: 
respects from the Gram negative bacilli 

The standard test used for estimating the activity in vivo of the prepara 
tions of bactericidal substance has consisted in determining the minimal 
amount of substance which, when injected intraperitoneally within 30 min 
utes after infection, will protect mice against 10,000 fatal doses of Type | 
pneumococci. 

In spite of the great bactericidal activity which graminic and gramidini 
acid exhibit in vitro, these substances appear to be ineffective in vivo. On 

) 


the contrary, one single dose of 0.001 to 0.002 mg. of gramicidin, injected 


into the peritoneal cavity, is capable of protecting mice against 10,000 fatal 


doses of pneumococci or hemolytic streptococci Che material has been 
found equally effective against infection with five different types of pneumo 
coccus, 11 types of Group A streptococcus and three strains of Group ( 
streptococcus ; other types were not tried (table 2) 
PABLI [| 
Protective Action of Crystalline Fractions of Bacteri il A t 
(All mice infected with 10,000 fatal doses of Type | Pneumococcu 
. Number 
Material \mount = ; Xesu 
my 
(sraminic acid 0.016 ; 140 1)44 168 
(sraminic acid 0.008 3 140 1)40 148 
(sraminic acid 0.004 3 140 140 140 
(sraminic acid 0.002 3 140 196 196 
(sraminic acid 0 3 124 D40 140 
Gramicidin 0.010 3 S S “ 
(Gramicidin 0.005 3 S S c 
(sramicidin 0.002 3 D61 114 S 
(Gramicidin 0.001 3 14 146 S 
Gramicidin 0 3 D27 D27 132 
S Survival 
1) Death; the numeral indicates number of hours after infect 


by using larger doses of the bactericidal agent and repeating the treat 
ment on three consecutive days, it has been possible to protect mice against 
1,000,000 fatal doses of pneumococcus and to cure mice of a well established 
infection, even when treatment was administered 6, 12, and 17 hours after 
I tion of the infective dose.” ? 

lhe results which have just been reported demonstrate that gramicidin, 


when injected into the peritoneal cavity in mice, is very effective against in 


fection with pneumococci and streptococci However, the same substance 
when injected intravenously, subcutaneously, or intramuscularly, fails to 
protect mice against infection with the same organisms. Gramicidin is very 


soluble in aqueous media and it is possible that it fails to diffuse and reach 
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the different foci of infection. This fact may account in part for its fail 
to act when injected at a site remote from the infected area. 

In any case, it is obvious that the insolubility of the material in aqui 
media is a great handicap both for experimental studies and for possible 
in therapy. It has been recently found that a number of dispersing ag« 
(such as sulphonated and sulphated oils) permit the substance to remaii 
solution in water even in the presence of electrolytes; ox bile also acts a 
particularly effective dispersing agent, 2 c.c. being sufficient to maint 
10 mg. of gramicidin in solution. 

Furthermore, it has been possible to extract from cultures of the 
organism which produces gramicidin a form of this substance which is ¢ 
pletely soluble in water, without the help of dispersing agent. This solub! 
fraction is obtained by clarifying an autolysate of the peptone culture 
centrifugation and filtration through a Berkefeld candle; the clear filtrat: 
then adjusted to pH 4.7 and the precipitate separated by centrifugation 
This precipitate is again soluble in saline at neutral reactions; it gives th 
usual protein tests and exhibits marked bactericidal activity. When inject 
by the intraperitoneal route, 0.2 mg. is sufficient to protect mice against 10, 
000 fatal doses of pneumococci. Moreover, in a number of instances, it | 
been possible to cure mice of pneumococcus peritonitis and septicemia by tl 
subcutaneous injection of 2.0 mg. of the same water soluble fraction. The 
methods of preparation of this new material and the technic of administra 
tion to experimental animals have not yet been perfected, so that the results 
of subcutaneous treatment are still very irregular; they are, however, un 
equivocal and show that it is possible to extract from cultures of the soil 
bacillus a form of the bactericidal substance which is more effective in 
than the crystalline material described under the name gramicidin. 

Much remains to be learned about the physiological activity of these sub 
stances, both upon the bacterial cells and in the mammalian organism. _ It 
has been shown that the bactericidal principle in its different forms (gramunic 
acid, gramidinic acid, gramicidin, and the new water soluble fraction) inter 
feres with some of the essential metabolic functions of the susceptible ba 
terial species.* It is also known that gramicidin exhibits a marked tonicity 
for mice, rabbits, and dogs when administered by the intravenous route, 
3 mg./kg. being sufficient to kill a dog within 48 to 72 hours.** Any at 
tempt to express the toxicity of the material in terms of its therapeut 
efficacy would be misleading at the present time. It must be remembe: 
in this respect that practically all the successful protection tests to date ha\ 
involved the intraperitoneal treatment of pneumococcus and _ streptoco 


peritonitis in mice; gramicidin has proved ineffective when administered 


the intravenous, intramuscular, or subcutaneous route. The few successtul 
results obtained by the subcutaneous administration of the new water soll 
fraction are too preliminary and have been too irregular, to warrant 


eralization. 
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It may be worth while to contrast again the chanisms whereby the two 

types of microbial reagents which have been considered the present 
protect experimental animals against bac 

lhe first group of reagents was « 
organisms capable of multiplying in s 

f the different types of pneumoc 
yielded soluble enzymes, each one of 
p lvysaccharides Not only do thre 
isolated polysaccharides, but they 
the virulent pneumococci, and protect 
tions; these reactions are highly specinc, 
he chemical nature of the poly saccharicde 
particular type of pneumococcus 

ither bacteriolytic nor bactericidal 

iterial of the pneumococci, they 

agocytic action of the cells of: tl 

In some respects, therefore, the polysaccharidases exert upon the nt 

ctious process an influence similar hat exerted by the specific anti 
leumococcus sera Both types of ager prepare th icapsulated bac 
for phagocytosis, the antibodies by specific sensitization, the enzymes by thx 


progress of decapsulation In the former 1 il , tl react IS an 


unological one whereby the capsular material is alt union with the 


ype specific antibody; in the latter case, the reaction is an enzymatic one 
ich results in the actual decompositio1 he polysaccharides Neithet 
he enzymes nor the specific antibodies are by ly bactericidal o1 
teriolytic, yet each, by reacting speci 
ses the virulent organisms to the phi 
Gramicidin, the other protective 
) been extracted from a sporul 
ng to the class of « nzymes It shoul 
ic, minute concentrations of which 
cies in nutrient media, whereas higher concet tions t an actu: 
ng ¢ ffect It is like ly therefore tl 
this new agent can be explained, in 
tic and bactericidal effect upon the 
Whereas the specific enzymes, like tl peci intibodies, act upon a 
duct of the bacterial cell, nameh ar polvsaccharide, the new 
ericidal agent probably interferes wit] sential metabolic function 


he invading microorganisms; in this respect, the n f its pro 


e action presents some analogy \ tlamiude 
up of drugs, which do not affect the capsul: tan leumococci, 
only inhibit the growth of the bacterial cell 


iramicidin protects mice against infecti with pneumococci, strepto 
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cocci, and staphylococci, all bacterial species which are susceptible to it 
vitro, and appears therefore to be entirely unspecific in its action. It mu 
be emphasized again, however, that gramicidin is ineffective against Grai 
negative bacilli and for example fails to protect mice against infection wit 
Klebsiella pneumoniae. 

It can be said, therefore, that the new bactericidal agent pene a sp 
cificity of a peculiar order, one which is correlated with the staining chai 
acteristics of the bacterial cells. Since the staining properties are necessaril\ 
conditioned by chemical and physical characters of cellular structure, it is 
perhaps permissible to state that the specificity of the bactericidal agent 
related to some unidentified structural difference between the Gram positi 
and the Gram negative cells. An analysis of the mechanism of the bacte: 
cidal action may ‘Heretore reveal important facts concerning cellular stru 
ture, and this knowledge in turn will suggest new avenues of approach to t 
problems of antisepsis. It is also of obvious importance to establish what 
are the chemical differences between graminic acid and gramicidin whicl 
determine that only the latter is active in vivo, whereas both are equall 
active in vitro; this knowledge may give us a clue as to the mechanism whi 
allows an antiseptic to remain active in the presence of animal tissues, a1 
suggest technics for the synthesis of new chemotherapeutic agents. 

It is permissible to hope also that one will eventually discover in natur 


microorganisms capable of attacking other types of pathogens, or their toxi 
principles. By extracting from cultures of the soil organisms the actiy 
antibacterial or antitoxic principles, then determining their nature and 
mechanism of their action, the bacteriologist and the chemist may discov 
new compounds, and new technics for the development of chemotherapy 
rational basis. 
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THE COMPARATIVE EFFECTIVENESS AND TOX- 
ICITY OF SULFATHIAZOLE AND SULFA- 
PYRIDINE IN PNEUMOCOCCIC 
PNEUMONIA * 

















By Harrison IF. rippin, M.D., Leon Scuwartz, M.D., and 
S. Branpt Rose, M.D.,+ Philadelphia, Pennsylvania 











FOLLOWING the discovery that sulfapyridine was an effective agent 
treating experimental and clinical infections due to the pneumococcus, chen 
therapy of pneumococcic pneumonia has received widespread attention dui 
ing the past two years. Within this time numerous! clinical reports uw 
questionably have established the therapeutic effectiveness of sulfapyridine 








pneumonia. However, it is generally recognized that sulfapyridine therapy) 






is not ideal because nausea and vomiting often interfere with adequate treat 






ment. Furthermore, serious toxic manifestations, such as blood dyscrasias 





and renal complications, may occur. 
Within recent months there has become available a new sulfanilamic 
derivative, sulfathiazole,{t which we have used in the treatment of patients 







suffering with pneumococcic pneumonia at the Philadelphia General Hos 
pital. Sulfathiazole, 2-(p-aminobenzenesulfonamido) thiazole, synthesized 
by Fosbinder and Walter * and Lott and Bergeim,* is the thiazole analogu 
of sulfapyridine. The therapeutic effectiveness of sulfathiazole against ex 







perimental pneumococcic infections has been investigated by McKee, Rake, 
Greep, and Van Dyke* and found to be equal to that of sulfapyridine 
Van Dyke, Greep, Rake and Mckee ° showed that sulfathiazole administered 
to mice with their food was no more toxic than sulfapyridine when the dose 








was kept at therapeutic levels. 
In a recent report® observations on the pharmacology and toxicology 






sulfathiazole in man were discussed. It was found that sulfathiazole was 
absorbed more rapidly than sulfapyridine from the gastrointestinal tract and 






was excreted more rapidly in the urine. [Following the intravenous admu! 






istration of sodium sulfathiazole recovery of the drug in urine was pra 






vas 


tically quantitative. Absorption of sodium sulfathiazole by rectum 
slow and only 10 per cent was found in the urine within 24 hours 

The purpose of the present report is to compare the therapeutic effect 
ness and toxicity of sulfathiazole and sulfapyridine in the treatment of pr 







mococcic pneumonia. 






* Read before the American College of Physicians, Cleveland, April 3, 1940 

+ With the collaboration of Jefferson H. Clark, M. D., and John G. Reinhold, P! 

From the Committee for the Study of Pneumonia, Philadelphia General Hospital 

t We are indebted to Dr. George A. Harrop, Squibb Institute for Medical Res: 
New Brunswick, New Jersey, for the sulfathiazole used in this study 
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SULFATHIAZOLI 
SELECTION 
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sulfapyridine. During this pert 


ated with sulfathiazole and 162 pa 
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[rAd 
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the findings on physical examinatior 
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from the sputum or blood stream 
95 per cent of the cases, but some 
rs after treatment had beet 
yses were made in all patients 
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SULFATI 
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ted in four hours, then followed 
mely ill patients were given thi 
intervals Dosage on this scal« 
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mperature remained normal tot 
vement. In general, the total d 
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im citrate) in an amount equal 
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level of the drug was desired 
(0.06 gm. per kilogram ot 
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( bloc J level ot free sultathiazo ( 
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SULFAPYRIDINE DOSAGE 


The initial dose Was 3 gm. by mouth, followed by l 211. every l 
hours until the required total dosage had been given. A total of 25 to 35 
gm. was usually sufficient. As with sulfathiazole therapy the drug was 
given until the temperature had remained normal for 48 hours and satis 
factory clinical improvement was noted. Sodium bicarbonate was given, i1 
an amount equal to that of the drug, to most patients with each dose oi 
sulfapyridine. Sulfapyridine sodium, 5 per cent solution (0.06 gm. pet 
kilogram of body weight ) was administered in conjunction with oral therapy 
when indicated. With sulfathiazole or sulfapyridine therapy at least 2500 
c.c. of fluid were given during each 24 hour period. 


TABLE I 


Distribution of Types, Bacteriemia, and Mortality Rates 


Sulfathiazole Treated Sulfapyridine Treated 

. Jacteriemic sacteriet 

rype a Bacteriemic At Canre Bacteriet 
Cases Case 


Number! Died | Number| Died | Number| Died | Number) D 





I 17 2 1 | 23 3 3 
II 6 | | 1 2 
IT] 25 4 3 ] 22 6 3 
IV 8 1 2 ] 4 
V 5 2 - 8 l ] 
VI 4 1 1 3 
VII 9 6 1 2 
VIII 3 1 7 
IX 1 l 
X 1 3 
XI | ] 
XII 1 1 2 
XIII 1 1 
XIV 9 1 2 4 1 | 
XV 2 1 
XVI 2 1 
XVII 2 1 
XVIII 2 3 
XIX 3 1 
pt 2 
XXII 2 | 
1 oa l 
XXVIII l 1 
r+ 69 l 
TOTAL 100 12 13 4 100 15 1] 
MORTALITY PER CENT 12.0 30.8 15.0 54.5 
CORRECTED MORTAL- 
ITY PER CENT*® | 7.4 10.0 11.4 37.5 





* Does not include 9 patients (5 sulfathiazole and 4 sulfapyridine) who died in k 
24 hours after admission; 6 of these cases had bacteriemia (3 sulfathiazole and 3 sulfapy1 








When sulfathiazole or sulfapyridine had appar 
the expected clinical response within 36 to 48 hours the patient was usually 


civen specific serum in addition. 
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TABLE 





Sulfapyridine 









Day ol No. 
Disease Blood ot a " 
No Age Treat Ty pe Cul Lobes —— Pe Re k 
ment ture In — oe 
Begun volved 












gm unit 








1 | 78 6 I | Neg. 1 ] Moribund on adm., died in 28 hrs 
autopsy. 

2 | 49 3 I Neg. 2 16 Responded to R Sudden deat! 
autopsy. 

3*| 55 9 1 | Neg. 1 4 Moribund on adm., died in 14 






Autopsy: Lobar pneumonia, « 
hypertrophy. 
















4 | 67 2 III | Neg 1 50 Norma! T. for 5 days befor: 
Cardiac decompensation \ut 
Broncho-pneumonia, cardiac | 
trophy. 

5*| 50 8 ITI | Pos. 1 3 Moribund on adm., died in 6 hrs \u 
topsy: Lobar pneumonia with al 
scess, toxic nephrosis. 

6*| 42 147 III | Pos 3 4 Moribund on adm., died in 21 
Autopsy: Lobar pneumonia 
cirrhosis. 

7 | 50 3 IIl | Neg l 15 | 100,000 | No response to &. Autopsy: | 
pneumonia, marked coronat 
rosis, cardiac fibrosis and nep 
sclerosis. 

8 | 64 2 III | Neg. 2 13 Responded to R. Sudden deat! 38 
hours. No autopsy 

g*| 49 5 III | Pos. 1 6 Moribund on adm., died in 18 





\utopsy: Lobar pneumonia, card 
hypertrophy and toxic degenerat 
of adrenals 

10 66 3 V Pos. 1 26 600 OOO No re sponst to R. Alcoholism \ ] 
topsy: Lobar pneumonia and nepht 








sclerosis. 






11 42 St VII Pos. 1 15 100.000 | No response to kK. Alcoholism 
diac decompensation. No aut 

12 | 42 6 IX | Neg. 3 26 Responded to R. Normal T. for 36 
hrs. before death. \utops\ LobDal 






pneumonia, cardiac hypertrop! 
phrosclerosis. 

13 | 32 l XIV | Pos. 1 15 Before adm jumped from 
story window Broken arm 
tured skull? Alcoholism Mor 
throughout hospitalization N 













topsy. 

14 | 40 2 XV 0 2 24 Responded to BR Normal 1 r O 
days before death. Cardiac 
pensation \utopsy Lobar 
monia, cardiac hypertrophy 
stenosis. 

15 | 69 8t | XVII} Neg. 2 25 Cardiac decompensation \ut 
Broncho-pneumonia, — bronc! 
ca. rectal carcinoma, cardiac 






trophy. 






reactions, and if none were detected, the patient was given an initial di 
100,000 units of undiluted serum intravenously followed by furthet 






therapy when necessary. 
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‘THERAPE! 


he results of treatment in the two n 
tabl Of the patients treated with sulfathiazole, 12 died In the 
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sulfapyridine treated group there were 15 deatl itients who were mori 
bund on admission and died within 24 hours were includ in both th 
peutic groups, although they did not provid 

Five such patients were treated w1 
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per cent and 11.4 per cent for the sul 
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four t these died. If the three bacteriemic patie dying + hours 
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In tables 3 and 4 the distribution of cases according to sex, race d 
age groups is given with the mortality per cent. In general, these factors 
are comparable in the two therapeutic groups. Table 5 shows the incidence 
of mortality in relation to the day of disease when treatment was begun. 
Although a greater number of sulfathiazole patients were treated during the 
first three days of the disease, this does not appear to have had a decide 
influence on the comparative mortality rates of the two therapeutic groups 
Of the 12 fatal cases treated with sulfathiazole, seven patients were treated 
after the third day of the disease and four of the deaths occurred within 24 
hours after admission. In the sulfapyridine treated group eight of the 15 
deaths occurred in patients treated after the third day of the disease and 
five of this number died in less than 24 hours after admission. 


TABLE V 


Mortality in Relation to Day of Disease on Which Treatment Was Begun 


Sulfathiazole Treated Sulfapyridine Treated 
Day of Disease When | 
Treatment Begun 
Number Deaths Number Deaths 
1 13 3 1 
2 24 1 21 3 
3 21 3 19 3 
4 14 3 19 0 
5 12 2 14 | 
6 4 | Y 2 
7 6 1 5 
7+ 6 1 10 5 


INFLUENCE OF TREATMENT ON THE COURSE OF THE [DISEAS! 


+ 


Table 6 shows the effect of treatment on the temperature in the two 
therapeutic groups (all deaths excluded). <A critical drop in temperature 
occurred within 24 hours in 50 per cent of the patients treated with -sul 
fathiazole, as compared to 65.8 per cent of the patients in the sulfapyridine 
treated group. At the end of 48 hours 88.6 per cent of the patients re- 
ceiving sulfathiazole showed a critical drop in temperature compared with 
95 per cent of the patients treated with sulfapyridine. The temperature fell 
to normal, within 24 hours, in only 6.8 per cent of the patients in the 
sulfathiazole treated group and in 21.2 per cent of the patients receiving 
sulfapyridine. Within 48 hours normal temperatures occurred in 45.4 
per cent and 70.6 per cent of patients in the sulfathiazole and sulfapyridin 
groups respectively. A secondary rise in temperature occurred in 18 pa 
tients (6 sulfathiazole, 6.8 per cent; 12 sulfapyridine, 14.1 per cent) and 
these usually required further drug therapy. Cases in which a diagnosis 0! 
drug fever was made are not included in this group. The average numbe 
of hospital days for patients in each therapeutic group is practically the 
same, 13.2 days. Not included in the latter group are all deaths and 2/ 
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Of the 10 cases in the sulfathiazole-serum treated group, four died. [1 
sulfapyridine-serum treated group of nine patients, three died. This group 
of 19 patients included eight bacteriemias, with three deaths. 

In every instance that serum was used we were of the opinion that drug 
treatment had apparently failed to bring about the expected clinical respons 
within 36 to 48 hours. We realize that the value of combined therapy is 
questionable at present, but until sufficient data are presented to prove it 
definitely less effective than chemotherapy alone we feel justified in the com 


bined use of serum and drug in selected cases. It is our impression that th 
administration of serum was a deciding factor in the recovery of several 
patients. 
COMPLICATIONS 

The incidence of complications (table 8) in both therapeutic groups was 
small and comparable. Massive pleural effusion occurred in three patients 
treated with sulfathiazole and in two patients receiving sulfapyridine 
Kmpyema was present in only three patients, once in the sulfathiazok 


Paste VIII 


Incidence of Complications (200 cases) 


Sulfathiazole treated Sulfapyridine tre 
Complications Incidence per cent Incidence per ct 
Massive effusion 3.0 20 
Empvema 1.0 2.0 
Phlebitis. . . 1.0 
Metastatic abscess 1.0 


treated group and twice in patients treated with sulfapyridine. One patient 
in the sulfapyridine group developed phlebitis and one patient in the sulfa 
thiazole group suffered a metastatic abscess of the lower abdominal wall 


which was successfully drained. 


Toxic REACTIONS 


The most frequent untoward effects of both drugs (table 9) were nausea 
and vomiting. both symptoms appeared usually during the first 24 hours 
of treatment. The vomiting associated with sulfathiazole therapy was wu 
like the severe and persistent vomiting caused by sulfapyridine ; it was mild 
and infrequent and was marked by absence of severe nausea between attacks 
In four patients receiving sulfapyridine it was necessary to discontinue ther- 
apy because of severe vomiting. In no case did nausea or vomiting necess! 
tate discontinuance of sulfathiazole therapy. It is noteworthy that of the 
20 cases of vomiting in the sulfathiazole series fully 13 of these (mild vomit 
ing) vomited only once or twice during the entire course of therapy. 

Microscopic hematuria was detected in six patients receiving sul fathiazol 
and ten patients treated with sulfapyridine. Gross hematuria was observed 
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mly one instance, in a sulfapyridine treated cas« 
‘nal pain were noted in either group 


No cases of anuria ot 
\fter treatment with sulfathiazole 
or sulfapyridine, crystals, presumably of these drugs, have occasionally been 
observed in the urine. <A study of the comparative effect of sulfathiazole 
and sulfapyridine on the kidney is in progress and 

ported at a later date. 


the findings will be re 
However, our observations at this time suggest that 
although there is a rather frequent reduction 1 
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1) kidney function during treat 


ment with these chemotherapeutic agents, the effect appears to be transient 


\ return to normal even before cessation of therapy usually occurs 
theless, the possibility of serious renal damage fron 


Nevet 


sulfapyridine, and prob 
the lig! 


ight of experimental 


ably from sulfathiazole, must be borne in mind 
and clinical reports.” | othe 
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vetore treatment 
severe nece 


the administration of these drugs, was 
in four patients (two were maculopapular and tv 
receiving sulfathiazole and in two patients (maculopapular) treated with 
sulfapyridine. 
serie 


vo were urticarial ) 
One patient, treated with sulfathiazol 


. not included in this 
. showed a mild conjunctivitis associated with a drug rash 


le question of drug fever is difficult to evaluate in pneumonia patients, 
although six cases (two sulfathiazole, four sulfapyridine ) apparently showed 
this condition. Likewise, psychosis is difficult to attribute to the use of 
chemical agents in an acutely febrile disease such as pneumonia. However, 
We have encountered 11 patients (four sulfathiazole, seven sulfapyridin 
whose symptoms appeared to be due to the drug 
peated blood studies tailed to show any evidence 
l hemoglobin, red blood cell o1 white | 


ot a marked reduc 
low Ya cel] counts 


tiot 
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| he re were 
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no cases of hemolytic anemia or agranulocytosis in either therapeutic grou 
However, in the majority of cases the white blood cell count tended to drop 
during the first 48 hours coincident with the drop in temperature in both 
groups. The red cell count and hemoglobin likewise fell in a number ot 
cases, but in view of the marked dehydration of most of our patients 
admission it has been difficult to evaluate this apparent secondary anemia 

Because of the nature of the disease process, no attempt was made to 
evaluate the production of cyanosis in either therapeutic group. This c 
dition was comparatively infrequent. 


COMMENT 


In view of our experience thus far, sulfathiazole and sulfapyridine appear 
to be equally effective in the treatment of pneumococcal pneumonia. The 
mortality of 12 per cent (corrected to 7.4 per cent) in the group of 100 
sulfathiazole patients and of 15 per cent (corrected to 11.4 per cent) in the 
comparable sulfapyridine series compares favorably with the previous mor 
tality rate of approximately 35 per cent at the Philadelphia General Hos 
pital '° in the years preceding the use of these chemotherapeutic agents 

As evidenced by the critical fall in temperature within 24 hours sulfa- 
pyridine appeared to be the faster acting drug, although at the end of 72 
hours the effect of both drugs on the temperature was practically the same 
With either drug the drop in temperature was usually accompanied by a 
corresponding subjective and objective improvement of the patient. Sig 
nificantly, the average stay in the hospital was the same in both therapeutic 
groups, 13.2 days. 

The incidence of complications was very low in this series of 200 cases 
and was approximately the same in both the sulfathiazole and sulfapyridine 
treated patients. 

Nausea and vomiting, which are so distressing and often troublesome 
with the administration of sulfapyridine, were much less marked in fre- 
quency and severity in the sulfathiazole group. Also, there was some evi 
dence that other toxic manifestations of sulfathiazole were less severe 

At this time we are of the opinion that serum is indicated in selec 
patients who fail to respond to chemotherapy within 36 to 48 hours. 


SUMMARY 


1. Sulfathiazole was given to 100 patients with typed pneumococcal 
pneumonia and a comparable series of 100 patients were treated with sultfa- 
pyridine. 

2. There were 12 deaths in the sulfathiazole series, five of which 
hospitalized for less than 24 hours (corrected mortality 7.4 per cent 
the sulfapyridine series there were 15 deaths, four of which were hospitalize¢ 
for less than 24 hours (corrected mortality 11.4 per cent). 
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3. Sulfapyridine brings the temperature dow somewhat more rapidly 


than sulfathiazole, although the average number 01 hospital days for the 


two therapeutic groups was the same, ' 
1. The severity and frequency of nausea and vomiting in the sulta 


thiazole treated patients was much less than in those patients rece iving sulfa 
pyridine. Other toxic manifestations were approximately equal in the two 
groups and were not severe. 
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STUDIES IN MUCOUS MEMBRANE HYPERSENSI- 
TIVENESS. IV. THE ALLERGIC REACTION IN 
THE PASSIVELY SENSITIZED MUCOUS 
MEMBRANES OF THE ILEUM AND 
COLON IN HUMANS * 


By Irvine Gray, M.D., F.A.C.P., Max Harten, M.D., and 
MattrHew Watzzer, M.D., Brooklyn, New York 

IN a previous communication ' the allergic reactions, occurring in th 
passively sensitized mucous membranes of the stomach, ileum and colon of 
the Rhesus monkey, were described. Edema, hyperemia and increase in thi 
secretion of mucus characterized all of these reactions. In these features, 
the reactions in the mucous membranes of the monkey were very similar 
to those which had been observed in the passively sensitized mucous mem 
brane of the rectum in humans.* 

The present communication deals with allergic reactions occurring in the 
passively, locally sensitized mucous membranes of the ileum and colon 
humans. These studies were made on two non-atopic individuals who gav 
the following histories: 

Patient X was a male, aged 52, who had been operated upon in June 1936 for 
carcinoma of the rectosigmoid portion of the colon. A preliminary transverse colos 
tomy was followed by a resection of the involved bowel with primary anastomos! 
The mucous membrane of the colostomy at the time of the present studies 
1937) showed a moderate amount of congestion. 

Patient Y was a male, aged 22, who had been operated upon in March 1937, for 
perforating, non-suppurative terminal ileitis. A two-stage Mikulicz operation 
been performed. The patient presented an exteriorized ileo-colostomy. The 
membranes of the ileum and colon at the time of the present investigations appeare 


mucous 


normal except for a slight amount of congestion. 
TECHNIC 

For the study of the allergic reactions in the human ileum and colon the 
authors employed a technic very similar to that which they had previously 
used in their investigations on the human rectal mucous membrane.” Thi 
first step of the procedure consisted of the sensitization of the mucous mem 
branes of the exposed colon and ileum to peanut protein by the intramucosal 
injections of a human serum containing atopic reagin antibodies for peanut 
After an interval, varying from 24 to 36 hours, peanut antigen was fed to 
the patients on a fasting stomach. Within several minutes an inflammator) 
reaction developed at each of the sensitized mucous membrane sites indicating 
the entrance of unaltered peanut protein into the circulation. The reactions 


* Received for publication May 4, 1939. 

From the Division of Allergy, Jewish Hospital of Brooklyn, N. Y 

Read at Semi-Annual Meeting, Division of Allergy, Jewish Hospital of Brookl; 
22, 1937. Published in abstract Jr. Allergy, 1938, ix, 394. 
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of the mucous membranes at the sites of sensitization were the result of the 


union of the circulating peanut antigen with the reagin antibodies to peanut, 


which had been injected into the mucosa and had remained fixed in these 
areas. 

d 1. Pas 9100 low al sensitization OT the WIUCOUS Te mibi lie of the ile itil and 
olon 


1. Sensitising Serum: The choice of a peanut serum for sensitization 
purposes was accidental and was determined by the circumstance that a suit 


able serum of this type happened to be available at the time It was obtained 


from an asthmatic patient who manifested an unusually strong cutaneous 


reaction to a skin test with peanut antigen his serum showed a very high 


titer for reagin antibodies to peanut antigen (1 to 1024 by the dilution 


~ 


method of Coca and Grove“). It was used in a dilution of 1 to 10 for sen 
sitizing the mucous membranes in order to prevent the development of a too 
severe allergic reaction in these tissues 

) 


Sites of Sensitization: The mucous membrane of the colon in patient 
X was sensitized about two or three inches fror [ kin edger of the colos 
tomy. In patient Y, the mucous membranes of both the ileum and the colon 


were sensitized from one and one-half to two inches from the skin edg« 


In both subjects cutaneous sites on the arm were also sensitized with the 
peanut serum for purposes of control and comparison. When the same 
sul 


ibject was used repeatedly for different experiments, care was exercised 


to use different areas of mucous membrane for sensitization 


3. Technic of Sensitization: All nuts and similar antigens were excluded 
from the subject’s diet for the duration of the experiment, beginning 24 
hours previous to the sensitizing injection \bout 0.05 c.c. of a 1:10 dilu 
tion of the sensitizing serum was injected into each mucous membrane site 
\ 27 gauge needle was employed for this purpos« he procedure was not 
accompanied by any subjective symptoms and was not followed by any 
bleeding 

B. Administration of the Protem Mea 

l'rom 24 to 96 hours after sensitization, the allergic reaction in the bowel 
\ induced by one of the following procedures: (1) Oral administration of 
the antigen (2) Introduction of the antigen through a catheter into th 
lumen of the exposed bowel (3) Direct application of the antigen on a 
cotton applicator to the sensitized site of the mucous membrane Phe anti 
gen was administered in the form of a peanut “ milk,”” made by dissolving 


10 grams of raw ground peanuts in 30 ¢.c. of water, to which was added on 
gram of sugar and 0.05 c.c. of oil of cloves 
lhe details of some of the most important experiments are presented 


with in chronological order 
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STUDIES PERFORMED ON PATIENT X WITH COLOSTOMY 
The allergic reaction induced by oral administration of the antigen. 


Experiment I. April 1, 1937. 10:00 a.m. A site on the mucous membranc 
the colon and a cutaneous site on the arm are sensitized to peanut by injections 
0.05 c.c. of human serum, containing peanut antibodies, according to the technic ce 
scribed above. 

April 3, 1937. 9:45 a.m. The peanut meal is administered orally. 9:50 
The sensitized mucous membrane site is becoming pale and there is an incre 
in the secretion of mucus over this area. 9:53 a.m. The pallor over the se: 
sitized site is pronounced. It is surrounded by a zone of pink erythema. The 
mainder of the exposed bowel retains its original congested appearance. 9:55 
The affected area of mucous membrane appears pale pink, is edematous, and present 
an oozing surface. It has lost its normal granular appearance. It appears tense a 


1.1 


there is an absence of the normal mucous membrane folds. The increase in the sect 
tion of mucus is marked. 9:56 a.m. The patient reports the onset of pruritus at the 
sensitized cutaneous site on the arm at this time. This is followed within the next 
four minutes by the complete development of a large wheal and a surrounding ery 
thema which completely cover the sensitized area. 10:00 a.m. <A prominent, tense 
crescent-shaped, pale, edematous area now covers the sensitized site on the mucou 
membrane of the colon. Marked secretion of mucus continues from this surface 
10:10 a.m. Edema at the sensitized mucous membrane site is still pronounced and th 
oozing of mucus continues. 10:14 a.m. The reaction at the mucous membrane sit 
shows signs of subsiding. The mucous membrane folds are beginning to reappeai 
10:20 a.m. The edema is rapidly diminishing but the outline of the crescent-shaped 
edematous area is still clearly visible. 10:25 a.m. The pinkish pallor of the affected 
site is disappearing. This area still appears tense and feels slightly indurated. 

a.m. The edema is gradually subsiding. 10:40 a.m. The mucous membrane at the 
sensitized area is slowly regaining its normal granular markings. Some edema is sti 
present. 11:00 a.m. A slight amount of edema may still be detected at the mucous 
membrane site. 11:12 a.m. The patient reports a recurrence of the pruritus at the 
cutaneous site on the arm and of the skin in the region of the colostomy. This symy 
tom is mild and transient. 11:20 a.m. Except for a slight degree of edema, thi 
mucous membrane at the sensitized site is almost normal in appearance. Folds are 


7 





> 


10 231 


now present in the mucous membrane and its color is approaching that of the sur 
rounding bowel. 11:45 a.m. A slight amount of edema is still detectable at the 
of the reaction. Otherwise the bowel is practically normal. 

Experiment I]. The allergic reaction induced by the introduction of the ant 
into the exposed lumen of the colon. 

April 21, 1937. 9:00 a.m. A site on the mucous membrane of the colon 





cutaneous site on the arm are sensitized according to the technic described above 
April 25, 1937. 10:47 a.m. <A rubber catheter is inserted through the colostor 
opening into the lumen of the gut for a distance of about 5 inches. Five cubic cent 
meters of peanut “ milk” are then introduced, through the catheter, directly into the 
lumen of the bowel. 10:51 a.m. The subject reports the onset of pruritus at t! 
sensitized cutaneous site on the arm. Within two minutes a large wheal and 
rounding erythema develop at this site. 10:52 a.m. Pallor and edema are evid 


r 


at the sensitized mucous membrane site of the colon. 10:56 a.m. The edema ot 
colon site is marked. The normal mucous membrane folds are absent. The 

appears tense. The increase in the secretion of mucus is pronounced. 10:56 to 11 
a.m. The reaction develops in a manner similar to that described in Experiment 
11:30 a.m. The reaction at the mucous membrane site is beginning to subside. 12:9 


a.m. A slight amount of edema is still visible. 
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Experiment II]. The allergic reaction induced by the direct application of th 
intigen to the sensitized area of the mucous membrai 
May 3, 1937. 2:00 p.m. A site on the mucous membrane of the colon and a 


cutaneous site on the arm are sensitized iccording t the t nnic previously described 
May 5, 1937. 5:00 p.m. A cotton applicator is dipped into the peanut “ milk” 


ind brushed lightly across the sensitized mucous membrane site of the colon. 5:05 
p.m. The subject reports the onset of pruritus at the sensitized cutaneous site on the 
arm. This is followed by the appearance of erythema at this area within the next 
minute and by the onset of wheal formation a minute later. 5:05 p.m. A small bleb 

present on the surface of the sensitized mucous membrane site of the colon. 5:07 
p.m. The mucous membrane site is pale and edematou 5:11 p.m. Edema and 
hypersecretion of mucus are pronounced in the affected area of mucous membrane 


From this point on the reaction continues to devel nm a manner similar to that 


described in the previous experiments 


STUDIES PERFORMED ON PATIENT Y WITH ILEO-COLOSTOMY 


Experiment IV. The allergic reaction induced by tl ul administration of the 


ai igen, 


May 3, 1937. 2:00 p.m. A cutaneous site on the a1 ind mucous membrane 


sites on both the ileum and the colon are sensitized according to the technic described 


( 


I 


vGe 

May 5, 1937. 4:50 p.m. The peanut meal is taken orally. 4:54 pa Che sub- 
ject notes a transitory burning sensation in the region of the ileo-colostomy his 
lisappears within one minute. 4:55 p.n \n erythema accompanied by pruritus is 


ioted at the sensitized cutaneous site on the art Witl inutes a large wheal 


+ 
surrounded by erythema develops in this area $:56 p.m \ small bleb, surrounded 


by pale mucous membrane is present at the sensitized mucous membrane site of the 


j 
I 


( 


leum. The colon mucous membrane site remains unchanged at this time. 4:58 p.m. 
lhe pallor over the ileum site is spreading. Pallor is also beginning to develop at the 


olon site. Both mucous membrane sites now show definite edema and hypersecretion 
mucus. 5:03 p.m. Both the ileum and colon sites are pale, markedly edematous 


protrude several millimeters above the level of the contiguous bowel he nor 


mucous membrane folds are absent over these areas which are from 1.5 to 2 cm 
in diameter (see figures 1 and 2). 5:10 p.m. The edema at both mucous membrane 
sites continues to increase. Mucous hypersecretion in these regions is still pronounced 
5:14 p.m. The edematous mucous membrane areas are now from 2% to 3 centimeters 


diameter. Hyperemia has replaced the pallor at these sites. Increased mucous 
retion still continues. From this point, the progress of the reactions is the same 
n previous experiments. 
Experiment V. The allergic reaction induced by tl ntroduction of the antigen 
the joint lumen of the ileo-coloston \ 
May 10, 1937. 11:00 a.m. Mucous membrane sites of the ileum and colon and 
itaneous site are sensitized according to the technic previously described 
May 12, 1937. 12:56 p.m. Four and one-half c.c. of peanut “ milk” are intro 
into the joint lumen of the ileo-coloston \ 1:00 p.m Erythema ay pears at the 
tized cutaneous site on the arm \ large wheal and erythema, accompanied by 
tus, develop within the next five minutes. 1:04 p.m he ileum and colon sites 
a slight pallor. A slight tenseness of the mucous membranes in these areas i 
present. 1:05 p.m. The sensitized mucous membrane areas of both the ileum and 
are markedly edematous and bulge as if inflated with ait here is a pro 
ed excess of mucus secretion from these surfact Lhe normal mucous met 
tolds over the reacting areas are obliterated by the edema From this point 


actions develop in a manner similar to those described in the previous experi 
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Fic. 1 (Case Y). Normal appearance of mucous membranes of exteriorize: 
Ileostomy on left. Colostomy on right. 
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Fic. 2 (Case Y). Ileum and colon sites at height of allergic reactions. Not 
and colon mucous membrane (right) 


edema of ileum mucous membrane (left) 
Pallor and mucous hypersecretion als 


tion of normal mucous membrane folds 
this time. 
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THE ALLERGIC REACTION AT THE PASSIVELY SENSITIZED Mucous 
MEMBRANE SITES 


Pallor of the mucous membrane and an increase in mucous secretion were 
usually the first objective signs of the allergic reaction as it developed at the 
sensitized mucous membrane sites. Within one or two minutes the develop 
ment of edema obliterated the normal mucous membrane folds and marking’s 
The edema usually reached its height within from 15 to 20 minutes and per 


sisted for one or more hours. Although it started at the site of sensitization 
it diffused to a slight extent into the surrounding area. The pallor which 


characterized the early part of the reaction was gradually replaced by hyper 
emia. The reaction was always confined to that region of the mucous mem 
brane which had been sensitized to the specific antigen which was admin 
istered. 

Examination of the mucus secreted at the site of the reaction failed to 
reveal an increase in the number of eosinophiles 

Itching and a slight burning sensation of the skin around the colostomy 
and ileo-colostomy were occasionally reported by the subjects during the 
course of the reactions. 

DISCUSSION 


It has been shown in previous investigations that the mucous membranes 


of the eve,* nose ’ and rectum * in humans and the mucous membranes of the 


stomach, ileum and colon in the Rhesus monkey * may be passively and 


locally sensitized by the injection of human reagin-bearing sera. In the 
present communication the writers have demonstrated that the mucous 
membranes of the ileum and colon in humans may be similarly sensitized 


1 
} 


he passively sensitized 


T) T 


The characteristics of the allergic reaction 
mucous membranes of the ileum and colon are essentially the same as those 
observed in the sensitized mucous membranes of the stomach, ileum, and 
colon in the Rhesus monkey and as those noted in the passively sensitized 
mucous membrane of the rectum in humans. [dema, hyperemia and in 
creased secretion of mucus are the primary features of all of these allergic 
mucous membrane reactions. 


In the present study, the allergic reactions were elicited by the oral or 


enteral administration of the antigen or by its direct application to the sen 
sitized mucous membrane site. 

lt is interesting to note that the mere touching of the mucous membrane 
with a cotton applicator, holding about 0.1 or 0.2 c.c. of peanut “ milk,” 
was sufficient to induce a cutaneous reaction in from 4 to 5 minutes. From 
this incident, one may appreciate what minute amounts of absorbed antigen 
can produce severe general allergic reactions 


1 
| 


\tter the administration of the peanut meal the allergic reactions de 


veloped at the sensitized cutaneous sites within from 4 to 11 minutes and at 
the sensitized mucous membrane sites of the ileum and colon within from 5 


to minutes. In four of the six experiments, the cutaneous reaction pre 
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ceded the mucous membrane reaction in onset by from 1 to 4 minutes. 1 
reactions in both regions, however, seemed to reach their maximum at ab 
the same time. The fact that the mucous membrane, despite its direct c 
tact with the antigen, did not react maximally until the antigen became g 
erally disseminated by way of the circulation had been previously noted by 
the authors in their rectal mucous membrane studies.” It further empha 
sizes the importance of the general absorption of the antigen in the produ 
tion of localized allergic reactions of the bowel. It suggests the probability 
that the most severe crises in gastrointestinal allergy result from excitation 
of the sensitive shock tissues by the absorbed and circulating offending 
allergen. The mere application of the antigen to the sensitive wall of th 
organ does not in itself seem capable of eliciting the maximal allergic rea 


tion of the sensitive mucous membranes. 


CONCLUSIONS 


1. The mucous membranes of the ileum and colon in humans can be 
passively and locally sensitized by the intramucosal injection of hun 
reagin-bearing serum. 

2. The allergic reaction can be induced at these sensitized areas by the 
oral administration of the antigen, by its introduction into any part of th 
bowel or by its direct application locally to the sensitized mucous membrann 
sites. 

3. The allergic reaction in the passively sensitized mucous membrane of 
the ileum or colon in humans is characterized by edema, hyperemia and ex 
cessive mucus secretion. 
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THE VISCEROSPINAL SYNDROME—A NEW CON- 
CEPT OF VISCEROMOTOR AND SENSORY 
CHANGES IN RELATION TO DE- 
RANGED SPINAL STRUC- 

TURES 


By NevitLe T. Ussuer, M.D., F.A.C.P., Santa Barbara, California 


NEW concepts in physiology are most often developed in the course of 
animal and laboratory experimentatior his thesis, however, will trace an 
apparently new development in physiological thought produced and elab 
orated through clinical studies since 1925 

The existence of radiation phenomena as the result of radiculitis, “ inter 
costal neuritis,” and parietal muscle spasm due to disturbances in the region 


of the spine, is now generally accepted by clinicians, more particularly 
by orthopedic surgeons and less universally by the internist lwo chief 
considerations have been stressed in this “ radicular syndrome,” viz: (1) 
cutaneous hyperesthesia and tenderness in the distribution of the spinal 


segment involved, and (2) muscle spasm or atrophy of muscle groups in the 
somatic periphery related to this segment the concepts may be added 
a third or zisceral component 
It is this visceral component and its apparently unrecognized role in the 
h dy economy that I intend to discuss in this paper \ preliminary con 
sideration of the subject in relation to spinal curvatures was offered in 1933 * 
and the term “ viscerospinal syndrome ** was used to describe the physio 
rical changes in the viscera produced by essentially the same factors as 
cause the parietal radiation phenomena [‘ypical cases were presented in 
which symptoms of appendicitis, gall-bladder disease, ureteral colic or other 
manifestations of visceral disease were apparently relieved by correction of 
a spinal curvature or of the associated myositis In the main I was con 
vinced that the variations in the visceral symptomatology depended on the 
various spinal levels involved. Gall-bladder colic and cardiospasm, for ex 
ample, were shown 1n some instances to be related to myositis in the middle 


dorsal area Symptoms of appendicitis Or pr lvic inflammation were shown 


— 


0 be definitely associated with irritation wer dorsal segments. In 
these cases phy siotherapy and postural correction were sufficient in most in 
st ‘es completely to relieve the patient of the visceral di 

(his concept was considered somewhat radical in that it pre-supposed 
Certain efferent impulses to the viscera to be 11 itiated Dy chat Ves il the 
s itic structures in and about the vertebral colum1 lhe actual anatomical 
athway for such impulses was denied or at least not sufficiently recognized, 
except perhaps by a few physiologists Since then, however, a number of 
‘eceived for publication January 11 
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investigators have clearly demonstrated the possible anatomical and physi 
logical connections between the autonomic fibers found in the skin, dors: 
musculature and vertebral articulations on the one hand and autonomic fibe: 
innervating the viscera on the other.‘ The pathways involved will be d 
scribed later. 

In the preliminary report it was stressed that symptoms produced by 
visceral changes were not to be confused with hyperesthesia of the skin ove 
the viscus. Intercostal neuralgia produced by osteoarthritis of the spine or 
by localized myositis near the spine related to the same cord segment was als 
a factor to be ruled out. Superficial somatic involvement of this type has 
been described by numerous writers beginning with Dejerine* and_ his 
“radicular syndrom.”” Carnett * attempted to differentiate ** parietal neural 
gia from the intra-abdominal lesions which it simulates.” Pottenger ° has 
repeatedly demonstrated the various skeletal changes brought about by dis 
eases of the lungs and pleura. [Furthermore the detailed studies by Gunther 
and Kerr '° of the radicular type of pain involving the parietal portions of th 
body have focused the attention of most clinicians on the e.rternal manifes 
tation of this radiation phenomenon. Possibly due to the failure of the above 
writers to visualize an adequate nerve pathway for a visceral involvement no 
consideration was given to this vital component. 

My aim in this presentation is to add to and elaborate upon the obser 
vations made in the early studies of this syndrome; to correlate the whol 
by grouping the different visceral components with the related segmental 
levels of the nervous system, and to establish the syndrome as important in 
the differential diagnosis of visceral disease. 

More than 400 instances of this syndrome have been encountered. 
these at least 40 per cent have shown multiple manifestations of the syn 
drome depending on the various segmental levels involved. Most of thes 


patients had been treated without success by one or more physicians who 


()f 


have used the standard medical procedures. To simplify the study an 
arbitrary grouping of the segmental areas and their related viscera has beet 
made. <As far as possible each division is introduced by a description 01 


the particular nervous mechanism involved and completed by a discussion « 
the physiological changes in the viscus under study. 

A brief picture of the fundamental principles of the pertinent neuro 
anatomy is offered as a general introduction. This is to do away with 
repeated descriptions ot the subject in each succeeding section. 


Nervous MECHANISM 


It may clarify the syndrome to describe the probable nerve pathways 
involved. The apparent simplicity of their arcs makes it difficult to under 
stand the insufficient recognition of their fundamental role. In gene! 
afferent impulses from the skin, the dorsal musculature or the articulati 
of the vertebral column are relayed through the cord and emerge as effe! 
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act as the carriers through the rami communicantes to the sympathet 
ganglia of the abdominal chain. New synaptic connections in these gang 
allow the transmission of the efferent impulses to the viscera by way of t 
postganglionic neurons. In some cases the preaortic ganglia, such as 
coeliac or mesenteric, act as a final way point for these impulses before t! 
viscus is reached. 

It must be remembered that a tremendous literature has grown up co1 
cerning the nervous pathways related to the conduction of impulses from th 
viscera. The mechanism of referred pain and changes in the skeletal stru 
tures due to visceral disturbances has been widely discussed.** 41°? ** | 
is not within the province of this paper to deal with this phase except to 
stress the importance of recognizing the viscerospinal syndrome as essenti- 
ally concerned with a reversal of the process that pictures the impulses as 


originating in a viscus and thence being referred to somatic or skeletal 


structures. 


HEAD 


Orthopedists have repeatedly demonstrated that pain in the occiput and 


posterior auricular regions may be related to cervical scoliosis and myositis 
involving the cervical and extreme upper dorsal muscle groups.’* ‘Their 
attention, for the most part, has been directed exclusively to the areas in 
nervated by the cervical somatic nerve groups, such as the great occipital 
branches from the second and third cervical nerves. ‘That pain in areas 
conforming to the distribution of the sphenopalatine and vidian nerves—the 
orbit, the posterior nasopharynx and the maxillae—may result from the 
above dorsal and cervical irritations is a point apparently neglected by the 
orthopedists and the otorhinolaryngologists alike. Sluder and others 

have minutely described pain caused by direct stimulation of the ciliary, 
sphenopalatine, and otic ganglia. The clinical causes of such pain, in their 
viewpoint, were nearby lesions affecting the ganglia; the role of distant le- 
sions was not considered. If no cause, such as infection in or about the 
ganglia, was found, the term “idiopathic neuralgia was frequently used 
Vail * has elaborated on Sluder’s studies by describing a neuralgia brought 
on by sphenoid sinus infection, associated with the vidian nerve and its dis- 
tribution. This neuralgia is characterized by a “ sharp deep pain in the 
root of the nose radiating 1n, about, and behind the eye, over the temple to 
the ear and the mastoid process to the back of the head and neck, and in severe 
cases passing into the shoulders and arms.’’ No mention is made of the pos- 
sibility that a focus of irritability more distant than an adjacent sinus could 
initiate the train of symptoms. The present study suggests that there are 
more remote foci which may consist of myositis of the cervical and up} 
dorsal group of muscles, chilled cutaneous structures in this area, or articul: 
derangements of the cervicodorsal spine. The sympathetic network as 
as the somatic nerve groupings act as the probable channels for thes« 
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tively distant foci. It has been repeatedly demonstrate 


correction of factors causing irritation of these sympat 
complete relief of symptoms. Conversely, after such 
made the visceral symptoms may again recur if th 
maladjustment, is allowed to returt 


Case 1. H. M. C., a moderately obese 

Family History: Irrelevant except for death of father d 

Past History: Usual childhood diseases ; pneumot tvpe 
vears of age. Frequent attacks of tonsillit 


Patient developed rightsided pain shortly afte 
t 


ness. The pain was thought to be related t er g ddet 
o with her appendix However. both were four te e 1 
he patient soon had moderate recurrence t het 


1933. Her chief comp 


patient was reterred to tl 


al 
Present Illness: The 
laint was a dull achin 
ndibular joint lin aici’ ae Clad cilia: “wen: Tienes 


[he pain was fairly constant and had persisted 


sharp and was noted along the right side of the 1 


ulted several oculists for her sympt 


nerve injected without relief [wo apparently nor teet 
similar lack of relief. The patient found aspi1 

less effective than hot moist towels applied to the | 
the morning the pain was usually absent 

vorse than earlier in the day. On quest g 


ried about her failure to get relief for 


breakdown if the pain continued. Being quite int ent 


V 


ince her husband as well as hersel that tl 
festation 


Physical Examination: The essential findings 


obese woman ot 37: dry skin, especiall ver the tre! 
f abdomen. Examination of the are 
ed no definite abnormality either in appe 
1 ever, a pe ssible hyperesthesia ot the skin it the 1 t 


often held, rubbed, o1 supported her tace 


ttached to this finding. ) 


\ sharp cervicodorsal at gulatic n was tound I I ntet 

ting for a lumbar lordosis. A pelvic tilt to the le 
cervical spine considerable muscle spasticity of the t1 
on the cervical prominence with the index finger cause 
out She stated that some of her pain in tl 

by this procedure. She could not locate the pain definit 


cnt and Progress: \ quarter-1! h total hee It ] 


iteral scoliosis. Mild postural exercises in the 
I 


The pain involving the right face and teeth d pre 
lo facilitate postural correction, weight reduction and 


ree months later There were slight recurrence 


ng the next five months when she was particularly 


ne quarter inch with continued exercises e1 


in has remained free of these up to the present 


and massage of the spastic muscles relieved the cery te 
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To illustrate the acute involvement of the sphenopalatine network 
contrasted with the chronic type a brief summary of one case is herew 


presented. 
Case 2. A. W., aman of 45, was seen at the clinic in December, 1933. He 
plained of severe pain in the naso-pharynx and was sure that he had an “ abscess « 


throat.” The soft palate and posterior portion of the hard palate were also desigi 
by the patient as areas of soreness. However, no evidence of local hyperemia, al 
] 


or generalized infection was found, although light stroking of the soft palate 


cotton swab was quite painful. A few hours before the onset of symptoms thx 

had driven about a hundred miles in a coastal fog with the car window opet 
side. He had returned with a stiffness of his neck and a sensation of chilling 
the occiput. He paid little attention to these symptoms particularly when the | 


the throat became dominant. 


Treatment and Progress: As no local evidence of infection was found 


preciable stiffness and tenderness of the neck were present, infra red irradi 

light massage of this area were used. The pain in the palatal areas was marke 

tensified by this procedure during the heat treatment. But it diminished and 

completely disappeared in a few minutes after massage of the cervical muscles 

last trace of “ sore throat’ was gone after a second treatment the following 
Note: No appreciable scoliosis was found in this patient to account tor 

or articular irritation in the cervical region. Cutaneous chilling 1n itself 

been of importance as a source of afferent impulses to the sympathetic and set 

network of the palate and naso-pharynx. 


COMMENT 


That a causal relationship exists in the above cases between the dee} 
facial symptomatology and disturbances in and about the cervical regiot 


seems reasonable. ‘The exact pathway of these pain impulses is undoubte 
variable and may consist of sensory or sympathetic fibers or both. Onc« 
gap is bridged between external points of sympathetic irritation 1 


1 
j 


cervico-dorsal region (cutaneous, muscular or articular irritation) and 
internal sympathetic network we can easily trace the pathways of the ref! 
arc. (Figure 1.) 

fferent sympathetic nerve impulses that form this internal netw 
probably pass upward through the middle and superior cervical gat 
thence along the carotid sheath and are distributed to one or more ot 


cranial ganglia, i.e-, geniculate, otic, sphenopalatine, submaxillary, glosso 


pharyngeal, etc. Synaptic connections within the ganglia thence allov 
ferent impulses to be distributed to such areas as the orbit, ear or maxilla 
The patient experiences pain in these areas through stimulation of the hi 
centers of the brain by impulses transmitted along the afferent sens 
pathways. 

In describing vidian neuralgia as due to sphenoid sinus infectior 
ritating sympathetic efferent nerves to the sphenopalatine ganglia, Vai 
clearly shown the reflex ares involved from this point. He traces tl 
pulse as leaving the ‘“ sphenopalatine ganglion along the efferent sy: 
thetic nerves, through its orbital branches to the anastomosis which 
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ive with the terminal branches of the ophthalmic division of the orbit 


1 


through the sensory fibers in the great superficial petrosal nerve the stimulus 


is carried back to the geniculate ganglion. Irom the ganglion it is carried 
through the sympathetic efferent nerves of the geniculotympanic branch to 
the tympanic plexus. There it is taken up by the glossopharyngeal nerve 
and carried to the higher centers as pain in the ear \ severe stimulus ot 
an overflow passes over the glossopharyngeal and vagus nerves or perhaps 
through the deep petrosal nerve to the superior cervical sympathetic ganglion 
and thence to the cervical sensory nerves and is perceived by the higher 
cortical centers as pain in the neck, shoulder and arm.” 

It has been demonstrated in this thesis, however, that the chain of nerve 
impulses may originate at foci other than the sphenoid sinus, although the 
end-results may be similar. ‘The pain in the shoulder and neck may in som« 
| ratl f 


nstances be more closely allied with the caus« her than with the effect ot 


sympathetic nerve irritation. In other words, a cervico-dorsal irritation 
noticed by the patient as pain at the base of the neck, and observed by the 
physician as spasm and muscle tenderness of the upper border of th 
trapezius, may be the initiating factor in the train of symptoms known as 
vidian or sphenopalatine neuralgia (figure 2 Relief of this irritation by 
local physiotherapy or postural correction as above has been shown to result 
in a disappearance of the neuralgia 

That other pathways for this retlex pain must be considered is evident 
from the complexity of the autonomic and somatic nervous systems of the 
head and neck. Participation of the glossopharyngeal nerve, the cutaneous 
sensory branch of the facial nerve and many fibers of the fifth must be con 
ilered in reference to varying distributions of pain experienced by the 


patient. 
Interesting conjectures arise when considering the possible role of chronic 
sympathetic nerve irritation in hitherto unexplained trophic disturbances ot 


such structures as the eye, sinuses, ear, et It must be admitted, howevet 
that the field is extensive and complicated—that to control the observations 
adequately many more studies must be completed 
[1 NGS 

(he chief interest here lies in the possible relationship of the viscerospinal 
syndrome to bronchoconstriction, or asthma mphysema, pleurisy, and 
lung infections as possibly secondary to derangement of the autonomic 
nervous system have not been stressed in this particular investigation 

Not infrequently the physician observes a type of patient suffering from 
bronchial asthma of unexplainable etiology. [-xtensive protein sensitivity 
tests may be negative or at least inconclusive Che skin tests may, however 
by sitive but medical treatment consisting of desensitization to specific 
Proteins and food elimination diets may give no reliet In very rare in 
starices even the drugs used as specific dilators of the bronchial musculature 


are not sufficient and death may result 
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That there is a definite correlation between tonal changes in the sy1 
pathetic nervous system and the bronchoconstriction of asthma has _ b¢ 
repeatedly demonstrated by many physiologists. It has been shown, 
example, that stimulation of the central ends of the thoracic sympathet 
or of the communicating rami of the second and third thoracic nerves p1 





Fic. 2. (Left) Showing uncorrected posture of patient with long standing “ sp! 
palatine pain” related to cervicodorsal angulation. (Right) Partially corrected positi 
lowing raise of left heel. Relief of pain noted a few days after correction. Return of 
toms when heel raise was discontinued four months later. 





duces bronchoconstriction.* Stimulation of the central end of the vagus 


t 


on the other hand may produce bronchodilatation. It must be remem) 
that each lung has a bilateral as well as a bisystem supply and that extrinsic 
as well as intrinsic control is probably exerted by ganglia outside of at 


within the bronchial tree. 
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White * attributes the paradoxical results obtained in experimental 
studies to the “ intermingling of parasympathetic and sympathetic neurones 
in the thoracic vagus and sympathetic ganglia, as well as the relative 


autonomy of the intrinsic or the extrinsic ganglia of the lungs.” He cites 


t 
his own efforts and those of others to relieve bronchial asthma by interrup 
tion of the extrinsic pulmonary nerves. Results have been brilliant in som 
instances and questionable in others. In any case a consideration of ex 
plained and unexplained facts relative to the nervous regulation of bronchial 
tone leads one to believe that its control is one of the major aims of treat 
ment. It would not therefore be surprising to find that the postulates of the 
viscerospinal syndrome hold true in certain types of asthma when disturb 
ances of the nervous system in the upper segmental areas of the body occur 
(figure 1). That certain spinal curvatures, articular derangements and 
myosites of the dorsal musculature are often associated with the production 
of asthma has become increasingly evident to me during the past decade 

The possibility of such a relationship was first considered in 1925 when 
a patient at the New Haven Hospital volunteered the information that whil 
undergoing heat therapy and massage for a muscle strain of his back some 
months previously he was completely relieved of a distressing asthma from 
which he had suffered for years. \s he stated it, “ My lungs were loosened 
up after a few minutes of the treatment and | was able to breathe freely and 
without discomfort.” The physiotherapy was continued subsequently and 


the patient apparently had no recurrence of the asthma up to the time of my 


interview. His story was considered more dramatic than wholly within the 
facts of the case. 
In 1928, however, a ward patient—a marked asthmatic and apparently 
in extremis—was admitted to my medical service in Providence, R. | His 
] 


I 


case history in outline is herewith presented as an introduction to the sub 


sequent studies. 


ase 3. R. M., a well developed, rather obese Armenian, aged 38 en first 
seen, cold, cyanotic, straining weakly on expiratio1 nd sweating profusel) wo 
Boston hospitals where he had been + laevinar 3 cid ies 
years reported exhaustive protein sensitivity tests with no positive reactions. H 
italization periods had ranged from 10 te 2 l ite ove it had 
ted from injections of large doses of adrenali In the intervals between periods 
of hospitalization, he had been forced to take 15 to 20 lrenalit lay t 
obtain partial relief. In the attack, here described, adrenalin, ephedrine, atropine and 
calcium lactate were administered ovet period of 24 hour ith little relief, and the 
patient's heart became irregular in spite of digitalis and general supportive measures 
\ last resort, remembering the New Haven incident, the physiotherapy department 
was requested to attempt a relaxation of the rded muscles of the patient's back 
Heat and deep massage were applied to the whole ick th especial attention to the 
re n of the third, fourth and fifth dorsal vertebra: Within eight minutes after th 
tre ent was instituted the patient suddenly coughed wy rge d 
seemed to be bronchial casts, sank back in bed and began to breathe easily ar 
alt t without a wheeze. Six hours later a mild thmat ittack occurred and is 


ag relieved by a few minutes of massage and he 
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charged in apparently excellent physical condition and advised to return for phy 
therapy if attacks recurred. 

Note: In addition to the above case there were six others ranging from 17 t 
years of age seen at this hospital clinic who received partial or complete relief throu 
physical therapy. Two patients were not benefited during two weeks of therapy 
refused to return. Unfortunately I was unable to follow this first group of patie: 
for more than a few months and do not feel justified in presenting them as ty] 
cases. 

Case 4. E. S., married, a Spanish woman, aged 33, was seen in the Santa B 
bara Cottage Hospital dispensary on July 8, 1932 complaining of severe attacks 
asthma during a period of eight years. She appeared acutely ill and unable to 
more than a few steps without resting. Her skin was cyanotic and moist. The lu 
showed moderate impairment of resonance at both bases and were filled with lar 
moist and sibilant rales. The heart sounds were distant and of poor quality. Systo 
blood pressure 105, diastolic 75. An outstanding feature was a marked kyphosis 
her upper spine and an inability to lift her head to the upright position without c 
siderable effort. The muscles in the upper dorsal area were tense and spastic. 

The positive findings in her history were as follows: whooping cough, mui 
and frequent attacks of conjunctivitis in childhood. In 1925 she was accidenta 
immersed in cold water during a menstrual period. Following this she developed f1 
quent and severe attacks of asthma. ‘The attacks were brought on or aggravated 
chilling drafts, or by dust. The attacks were also worse during the menses. In 192, 
she had a tonsillectomy followed by a salpingectomy for “infected tubes.” For tl 
ensuing two years the asthma was not very troublesome and the patient believed 
was recovering. However, in the fall of 1929 her attacks increased in severity a1 
in frequency (10 to 12 attacks a day and three to five at night). Adrenalin 
ephedrine compounds were used in increasing doses with relatively little benefit 
tests showed her to be sensitive to a number of foods and fall pollens, but the elimina 


ley 


tion of the foods did not apparently reduce the number or severity of attacks. 
In September 1932 the patient was sent to the hospital physiotherapy department 
for corrective exercises to modify her kyphosis. Light massage of the upper bach 
and the application of radiant heat were given about three times a week. 
Progress: First month: The frequency of asthmatic attacks was reduced to 
or three per week (previous to treatment they averaged more than 70 a week ) 


+ 


attacks, however, became more acute and developed more suddenly. Largs amount 
of mucus plugs were expectorated 

Second month: The attacks were reduced to one or two per week and seemed 
be brought on by chilling in the late afternoon. The time of treatment was change 
to the morning hours and improvement was noted. 

Third month: The attacks continued, about one or two per week, but were milder 
and were immediately relieved by heat. 

Fourth month: Patient had but one attack during the whole month. ‘The « 
cises were stressed and a noticeable postural improvement was observed. 

Fifth month: Two attacks occurred and in each instance the patient had slept 
a window open at her head during cold and foggy weather. A definite swelling ot 
tissues about her neck and upper edge of the trapezius muscle developed in connect 
with the attacks. Heat and massage relieved this condition rapidly as well as 
bronchoconstriction. 

The patient now understands the necessary routine exercises and the general « 
of chilling. Her general appearance and health are much improved at the pr: 
writing. 

Case 5. W. C., male, white, aged 7. Seen by Dr. Howard Eder in the su 


of 1931. This boy had developed a severe attack of asthma at one year of 
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for it seems hard to believe that posture is a factor at such an early age of devel 


ment. However, it is a fact that the usual medical treatment remained almost valu 


less until postural correction was started. 

Case 6. E. E., a housewife, white, aged 38 (figure 
November 1932 during an incapacitating attack of bronchial asthma which was mo 
Similar attacks had occurred with increa 


3), was seen at home 


erately relieved by ephedrine and amytal. 
ing severity for over a year and the patient dated the onset from a period of ove 
Her back had become tired and painful at the time ar 


work at the laundry tubs. 
worse at 


she had found it difficult to sit or stand “ straight.” The asthma was 
menses or when she was particularly nervous. She was not seen again for six weel 
but during this time used prescribed sedatives and ephedrine compounds with ve 
The attacks increased in frequency and severity and she was examit 
The lungs were full of sibilant rales and wheezes. Expirations wet 
Sy stolic blood pre 


i 


little benefit. 
at our clinic. 
markedly prolonged and difficult. Heart sounds of fair quality. 
Examination of her back showed a definite dorsal kyph 


sure 155, diastolic 100. 
The infrascapular musculature was_ spastic 


and long dorsolumbar scoliosis. 
tender on pressure. 

She had suffered most of the childhood diseases and had undergone operatior 
for bilateral inguinal herniae in 1930. Both her father and mother were known 
have arteriosclerotic heart disease. In addition her mother and one of two brothe: 
had hay fever and asthma. 

Corrective exercises and physical therapy were started immediately after the ex 
Within two weeks the patient believed her asthma to be entirely cured a1 


amination. 
However, she continued fait 


refused to return for the radiant heat and massage. 
fully with her exercises and remained free of all asthmatic symptoms for two yea 
at the time of her thi 





Our physiotherapist made the interesting observation that 
visit the patient was suffering from a definite attack which was relieved during 
Immediately afterward the patient was able to walk home, a distance of 


Nn 1 
mo 


ment. 


than a mile. 

In February 1933, after illness in her family which necessitated considerab! 
nursing attention on her part, she suffered a moderate attack of asthma. This w 
quickly relieved by the usual physiotherapeutic measures. Since then the patient 
meets any tendency toward recurrence of attacks by the renewal of her postur 


exercises. 
COMMENT 


In presenting the above cases of asthma an attempt has been made to 
keep in mind the numerous etiological possibilities in each individual. It is 
realized asthma often disappears spontaneously. It is realized that children 
“outgrow ” asthmatic attacks in many instances. Bronchial neuroses do 
occur, as do reflex asthmatic attacks following disturbances of the sexua 
apparatus.’ 

However, when a group of persons suffering from long-standing asthi 
have been given the accepted medical treatment without receiving adequat 
relief some other procedure must be attempted. If a definite cessation ot 
symptoms follows a new form of therapy this therapy should receive credit 
for the relief in a certain percentage of the cases. There may be a coi! 
cidence in one, in two, or even in three cases but not in a group of 10 or mo: 

It is evident that in many of the cases studied there was a relations 


between asthmatic attacks and chilling. Horton and Brown have 
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1 1 


—_ : fk i Bi 
yorted a number of cases in which there were general as well as local symp 


1 
} 
i 
t 


toms due to cold allergy. [t is their opinion t 


hat severe urticaria and asthma 
may be produced by a histamine-like substance released by the skin when cet 


mq 


tain individuals are exposed to chilling Their observations corroborate the 


findings of Duke,** in the study of apparent allergic reactions to cold 
Whether or not such a reaction is partially responsible for the asthma in the 
cases herein reported | am not prepared to say. It is suggested, however, 
that cold does produce a myositis or spastic contractions of the dorsal 
muscles. This may cause a change in tonus of the sympathetic nerves to the 


1 11 
il 


bronchial tree resulting in a general spasm and closure of the small bronchi 


oles. Mucus and alveolar detritus may fill these stenosed lumena and if the 
asthmatic condition continues over a long period of time there may occur in 
certain instances proliferation of fibrous tissue about these inclusions even to 
the degree of a complete and permanent closure. C. K. Mallory has clearly 
demonstrated this pathological state in postmortem examinations of patients 
dying of asthma. 

It is my opinion that the majority of bronchoconstrictions in the group 
presented here are due indirectly to some form of muscle spasm or myositis 


of the upper dorsal area. This myositis may be produced by direct trauma, 


by chilling, or as a result of a spinal curvature with irritation of the asso 
ciated musculature. (ligure 1.) It seems reasonable to suppose that 


muscle in a state of irritable contractility exerts some effect on the sympa 


thetic network, ganglia or chains in its neighborhood provided there are 


intercommunicating branches. ‘This intercommunication is well recognized 
(herefore I believe in some cases myositis and bronchoconstriction can be 
definitely correlated through the related nerve pathways 
\nother feature is the benefit some patients derive from physical therapy 
spite of their sensitivity to specific proteins [his is seen in Case 2, for 


example, a patient who reacted favorably to treatment though nothing was 
lone to desensitize her or to remove the offending protein by elimination 
diets. The explanation for this is not cleat 

The question arises as to whether the treatment of these cases resembles 
that offered by the manipulative cults, and the literature has been examined 
with that point in view. In 1925, Dr. Wm. P 


Murphy of Boston col 

orated with an osteopath in the study of 20 cases of asthma that had 
lormerly received careful vaccine therapy in the outpatient department of the 
Peter Bent Brigham Hospital without appreciable benefit \ series of so 
called “adjustments ” was given by various osteopaths once a week for an 
average of 70 treatments per patient. It was found in the follow-up study 
that 10 of the 20 patients had experienced about 50 to 100 per cent relief, 
either because of fewer attacks or less severe symptoms during attacks. In 
t of these the attacks were “ practically stopped Che remaining pa 


tients were not appreciably benefited It is interesting to note that the osteo 


paths were not in general accord as to the supposed location or the type of 
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disturbance involved but the general opinion favored a so-called “ lesion ” 
the region of the fourth and fifth dorsal vertebrae. ‘Treatment consiste 
of pressure on the transverse processes of these vertebrae and the rib a 
tachments in that area. From our study it seems probable that favoral 
results were obtained in these cases not through the attack upon a sing! 
“lesion” but by obtaining relaxation of the spastic musculature involve 
It is quite possible that the osteopath in his relaxation of muscle spasm ha 
obtained results similar to those seen in our patients who showed such definit 
improvement after physiotherapy. Unless he recognizes the role of postura 
defects in asthma, however, and corrects them along definite orthopedic lines 
results will be but temporary. 

It would appear then that a suggestive relationship has been establish: 
among postural defects, myositis of the upper dorsal areas and bronchi 
spasm. Recurrences of asthma should and do develop in cases where 
postural exercises or corrections have been neglected. Conversely tl 


asthma in this type of patient can usually be relieved in a remarkably sl 





time again, and for an indefinite period 1f physiotherapy, exercises or ortho 


pedic corrections are reinstituted. : 
HEART ( 


In any discussion of the neurogenic mechanism of the heart three mai 


nerve groupings should be taken into account: 


1. Sensory nerves. 2. Motor nerves related to changes in heart rat 
3. Vasomotor nerves concerned with coronary dilatation or constrictior \ 
The nerves of these three groups are primarily sympathetic and consist o1 p 
the network connected with the cervical ganglia (superior, middle, and 1 f 
ferior cervical) and with the upper four or five thoracic ganglia. In at n 


1 


s 


tempting to interrupt the sensory pathways surgical removal or paravertebral 
alcohol injections of these ganglia have been carried out with varying results et 
White * in a series of 40 cases of angina pectoris treated by paravertebral it 

jections of alcohol showed that the method was capable of giving excellent 

results in two-thirds of his patients. In the majority of the remainder t! e\ 
severe forms of angina were converted into milder types which could be easily ti 
controlled by medical measures. 

When considering the motor pathways, destruction of the accelerator 
fibers from the stellate and upper thoracic ganglia has also been shown to 
help in restoring normal rhythm in cases of paroxysmal tachycardia. 

In reference to the third components of the extrinsic cardiac nerves, og 
namely the vasomotor nerves involving the coronary circulation and possibl) : 
the greater vessels of the heart, numerous experiments would suggest that - 
the caliber of the coronary arteries is directly under their control. Ther 
also probably some indirect effect on the coronary flow through changes 
the muscular activity of the heart.“ ** Humoral mechanisms must also |)» 


considered. 
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This brief description of the cardiac nerves 


work for consideration of the viscerospinal syndron 


The role of the sympathetic network in and about 
culature has apparently not been recognized by 


1 


Qur clinical observations, however, suggest that 
of the parietal structures (skin, intercostal nerv: 
the upper dorsal segments of the body may 
development of certain cardiac arr] 
culation. ‘That this assumption seems bold and 
hut it is consistent with observations of the visce1 


segmental areas of the body. 


In this cardiac group have been pl 


LC pa 
of vertebral structures (dorsal scoli SIS, kypl OS! 
tion one or more ot the follown go phenome 


radiating to the precordial region, and usually 
“heart pain.” 


but may be mistaken even by the p 
Spasticity or atrophy ot the pectoral or inter 
Sensory and motor disturbances of the heart 
coronary or anginal pain; by dyspnea (usually 
tachycardia or other changes in the heart rat 

Naturally the cardiac symptoms are the m 
complexity are the most difficult to unravel 

In attempting to carry out at 


adequate ST 


vagaries of the patient's subjective des« 


riptions 


pain, and of the various neurotic elements 

In the diagnosis of angina the description of th 
major importance but the objective findings art 
sist of the physical signs (changes in pulse, blood pr 


ete. ), cardiographic tracings, and possibly changes 
o date the protocols oft most of the patient 
alling into this group are not sufficienth 


several cases, one of which is offered below. 


tion tor a sufficient length of time to be of some 
ise 7. B.F.N., active, stocky business 1 
rmnil y Histor, Father died ot 
t X1¢ One brother has asthma 
‘t History: Measles, mumps at 
at 22 years OT age. lonsillectomy t 3] 
Bul wound in right orbit with loss of vision in rig 
ver headaches every two months for 20 years 


, however, that headaches were related to f el 
sent Illness 


plained of severe pressure in his chest and 


rhe patient was first seen at the 
; | ; , eae i. , 
VaS aisoO a sensation of tuliness and pressure 


1t distress were fitful, occurring at intervals 
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from one to three days. The attacks were usually accompanied by interscapulat 
Exercise which produced sweating was found to relieve his symptoms to 
“cooling off,” especially toward evening, they would tend to ret 






pain. 
extent, but on 








He felt very fatigued during the attacks. 


He usually smoked 40 cigarettes and d: 





one to three highballs a day. 


No particular change in his condition was noted \ 





in 


cold 


weather 


or 


for 


long 


distat 


these were stopped. 


Often driving a car 


I 





This was accompanied at times 
His appetite was 





brought on the attacks within 24 to 48 hours. 
severe coughing and vomiting of large amounts of mucus. 







and his bowels regular. He complained of nocturia two to three times. His 
was fitful and often required barbiturates. 
Examination: The essential point in his examination was the kyphosis. He 





His pharynx was definitely injected from ex 





peared fatigued but outwardly calm. 


evident 





cessive smoking. 





or prostate. 


No evidence of 


focal 


infection 


Was 





in 


his 


sinuses, teet] 


On examination of the chest wall intercostal tenderness along the fourt 





rib was noted on the left, also an area of extreme tenderness about the size of a 
dollar near the fourth spinous process. Some rigidity of the long dorsal muscles 
upward from this point and along the left border of the spine was found. Marked 
dorsal kyphosis and a lateral cervicodorsal curve apparently contributed to this area 

A pelvic tilt to the left may have been another factor in the production 
His lungs were clear except for occasional sibilant rales 







irritation. 
the lateral curvature. 
Percussion did not reveal cardiac enlargement although an orthodiagra: 
The sounds were 






wheezes. 
suggested left ventricular hypertrophy and a Danzer ratio of 0.50. 








of good quality. No murmurs were audible. 


His apical and radial pulses were 



















The systolic blood pressure was 140, the diastolic 95. His exercise toleranc h 
good. Electrocardiographic studies showed a moderate left axis deviation. A slight 
elevation of the S-T, and S—T: segments was evident. T; was inverted. [Except 
relaxed abdomen, no gross abnormalities were noted in the remainder of his exan : 
tion. The reflexes were within normal limits throughout. i 
Laboratory: The blood picture, including the Wassermann test, was negative 
The urine showed a faint trace of albumin and occasional hyaline cast on repeated t} 
specimens. Roentgenograms of the gastrointestinal tract in August 1934 showed un 






hypertonic, steer-horn type of stomach, but no other abnormalities were noted 


basal metabolic rate was + 10. 


Treatment and Progress: 
pain without appreciably influencing the course of the attacks. 
potassium iodide produced some possible benefit, but the attacks persisted. 
exercises were instituted for the dorsal curvature of the spine, but the patient did not 
Shortly after this he returned from a week’s trip to Seattle 






Nitroglycerin and codeine were given for precordia 
Saturated solution of 


Postura 








adhere to his program. 
with a report of having suffered there a severe anginal type of pain and dyspnea 


} eliet 







This persisted until some manipulative procedure by an osteopath gave him 
The treatment was apparently directed toward the upper dorsal spine. A milder attach 











the following day was relieved in the same manner. nT 
No evidence of coronary occlusion was found by electrocardiographic studies at iin 
our clinic three days after this episode. , 
ALIMENTARY CANAL 
‘ . ; ; . , ° , . VIS 
One of the most interesting applications of the viscerospinal syndrome 1s 
. nes 





In 1933 | presel ted a 





found in disturbances of the gastrointestinal tract. 










preliminary report * in which it was shown that spinal curvatures involving 
the mid-dorsal spine could be associated in some instances with sensory and by 
motor disturbances of the stomach and intestines. Subjectively these co! 7 
sisted of colicky pain, sense of fullness, bloating, and nausea. The motor ec 
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element was found in hyperperistalsis of testines, pylorospasm, vomit 
ing (with or without nausea) and spastic constipation \ number of illus 


I 


trative cases were reported wherein correction of the offending scoliosis had 
resulted in relief of symptoms. 
Following this preliminary report 
mental response have been observed 
Barbara. In most instances the syndro 
mentary tract but involvement of other segmental area f the | was 
und. In other words spastic constipation due t lumba vositis might 
accompanied by a sphenopalatine neuralgia rela to a cervical scoliosis, 
both symptoms in turn due to responses at differet gmental levels to 
double scoliotic curves 
In this presentation it would be 
individual sections of the alimentary 
related thereto. lor convenience of 
parts, viz., the esophagus, the stomac!l 
he sigmoid and rectum. 
The Esophagus. In this study th 


between the viscera of the chest and the v1 


by its sympathetic and parasympathetic nerve 


1 


nomic pathways to the heart and also 
most of the sympathetic fibers were 
lower cervical ganglia The parasy 
ssentially the same neurological pathways 
the esophagus. Branches from the i 
upper four or five thoracic ganglia an 


n the sympathetic network. 

\s we are primarily interested i 

il syndrome the effect of stimul: 

liospasm or achalasia of the cardiac 

| by such stimulation. I[¢xperimental studies, however, a1 t in full 
rd as to the exact role of either the vagus or tl ’ atl elements 
vagus like the sympathetic supply to the cardiac sphincter includes both 


1 
} 


yr and inhibitory fibers. If the muscle is relaxed or in ; f low 


vagus stimulation results in contractio1 the sphincter 1s cl 


PSLAL 

ults in relaxation thus opening thi 

our cases of cardiospasm have bee 
rospinal grouping. Three had symptoms 
disturbances related to the upper dorsal 
in considering additional applications of 

rinsic secretions of the pancreas would 

nomic fibers. De Takats and Cutl 

60 per cent in dogs following sympatl 

effect on the secretion of insulin is prol 

te studies of pancreatic secretion has 

ncreases the trypsin and amylase conten 
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areas affected by the same postural defects. In the remaining patient , 
cardiospasm was the outstanding complaint. 


Case 8. White, male, aged 37 (previously reported in 1933 in relation to ga ( 
intestinal and genito-urinary disturbances of viscerospinal type). The chief c ( 
plaints during the past two years (1936-1937) were frequent attacks in which 
food seemed to “ stick” just before passing into the stomach. At times he was 1 
to regurgitate food by touching the pharynx before relief was obtained from the 
companying pain. Large amounts of collected mucus along with the food bolus 
thus evacuated, but a feeling of discomfort and soreness in the lower sternal 
often remained. He noticed that the attacks were most severe shortly after pla 
golf and taking a shower. They seemed to be related to some chilling and disco1 
in the upper back and neck. The patient ‘noticed that by drinking warm li 
quickly and in large amounts he was often able to forestall the painful “ sticking 
sensations caused by heavier foods. Part way through a meal most of the symptoms 
tended to disappear. Fatigue and nervousness added to the severity of the attacks 

Fluoroscopic examination with ingestion of a thickened barium meal shows 
smooth spastic constriction of the esophagus several centimeters above the card 
which allowed the meal to pass with difficulty. A column of barium remained above 
this constriction for several minutes and the patient said he experienced the usua 
“ sticking ’’ sensation in his lower sternal region. No evidence of extrinsic or intfinsi 
tumor masses was visualized. 

Examination of the upper dorsal area showed a moderate kyphosis and a hig! 
interscapular angulation. Pressure on the second and third dorsal spinous proce 
elicited considerable tenderness. Spasticity of the interscapular muscle groups 
found, particularly on the left. There was also definite tenderness on pressure along 
the third and fourth intercostal nerves on the right. 

Postural exercises aimed to correct a right shoulder drop and resulting dorsal! 
scoliosis were sufficient to relieve most of the interscapular myositis and inter 
pain. Shortly thereafter the attacks of cardiospasm subsided. No medicatior 
used in the form of sedatives or antispasmodics although a more rapid recovery 
probably have resulted with such aid. 

It is interesting to note that this patient has been under observation for the 
eight years by our orthopedic and physiotherapy departments. His dorsal skeletal 
structures were found to be easily deranged due to a mobile vertebral column. Unless 
adequate postural exercises were adhered to along with the necessary heel corrections 
there was a return of scoliotic and antero-posterior curves. This in turn produced 
local myosites and radiation phenomena as described elsewhere. 


COMMENT 


It must be remembered that the diagnosis of cardiospasm or achalasia 
of viscerospinal origin is to be made only after other intrinsic or extrinsic 
etiologic factors have been ruled out. Neoplasms in the esophageal wall or 
impinging on its nerve supply, ulcers near the sphincter, foreign bodies 
within the lumen, neuroses and hysterical manifestations are all to be con 


sidered in making the diagnosis. However, in a “ neurotic” patient with a 

exaggerated nervous manifestations it does not follow that the basic auto 

nomic disturbance in the upper thoracic segments is to be ignored. — It should 7 

be recognized that anxiety and nerve tension can act as the sparks to initiate ab 

other physiological changes in an already irritated segmental level. 7" 
The Stomach and Pylorus. The second division of the alimentary tract ” 

in relation to the syndrome consists of the stomach and pylorus. Here again the 
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the vagus supplies the parasympathetic fibers and lanchnic nerves end 
ing in the coeliac network supply the sympathetic fil The | 
derived chiefly from the fifth to the eleventh pairs of thoracic white rami 


t 


ne latter are 


Conflicting opinions of investigators have been expressed as to the effect of 
stimulation of these nerves, but suffice it to say that disturbances in gastric 


4. Antero-posterior and lateral viev 
type. Note pelvic tilt producing luml 
lordosis and compensatory kyphosis s] 
se and postural exercises. Relief of 


ty and in the tone of the pyloric sphincter are produced in all prob 
by either.°° Furthermore as clinicians we are particularly concerned 
the effects produced by spinal curvatures, myositis, osteoarthritis, et 


mid dorsal and lower spine in relation to these viscera and not with 


‘edominance of one or the other of the nerve groups (ligures 4 
} 
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Pylorospasm has been the chief objective finding, while nausea, a s 
of epigastric fullness, gaseous eructation, colicky pain and vomiting have | 


been most frequently noted by the patient. Usually some points of te: 
ness along the spinous processes or laterally in the mid-dorsal muscul 








Fic. 5. Postural deformity related to pylorospasm. Corrected by exercises 
resulting in relief of long standing symptoms. 


have been found. Intercostal tenderness radiating from this point is com 





mon. ‘The patient may associate his epigastric symptoms with pain betwee! 
his scapulae. Hyperesthesia of the skin may be suggested by the complaints 
of clothing being especially irritating in this area. In many instances the 
previous treatment has consisted of ulcer management. Antispasmodi 

sedatives have also been used particularly where marked pylorospasm was 
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THE VISCEROSPINAL SYNDROM 
present (Case 9). In general, results have been disappointing and_ thi 
patient has made the usual medical rounds for reliet 
When all other factors contributory to a1 er history or pylorospasm 


were ruled out by roentgenograms or laboratory examinations the patient 
with the suspected viscerospinal disturbance was put on a therapeutic test 
[his consisted of a correction of the postural defect, of the articular irrita 
tion, or of the myositis related to the mid-dorsal area. Physiotherapy 1n 
cluding local infra red irradiation and massage was used in some cases to 
speed up the mechanism of correction. If without medication the symptoms 
of pyloric obstruction or gastric irritation disappeared for a sufficient period 


the patient was considered with reservations a candidate the viscerospinal 
classification. Further confirmation was often found in the return of symp 
toms on reformation of a dorsal scoliotic curve his occurred in some in 
stances, for example, as a result of not wearing a required heel raise or not 
maintaining an adequate postural regim«¢ (Figure 4 Still further proof 
vas gathered in some cases in which local physiotherapy had repeatedly pré 
luced immediate yet not lasting relief of gastric symptoms and which sub 
sequently obtained extended relief by orth orrection of the spinal 
irritation. 

In some of the following case reports segm« stributions other thar 
that of the stomach and pylorus wert ved but e chief complaint was 
directed to the upper alimentary tract 

ise Y. Mrs. K. Meé a moderate es Te. f one ito 

wnuly Histor Father died of tube Hu sa nfection 

st History: Usual childhood disease D 919 \ ppendec 
my and resection of left Fallopian tube 1925. Diag Ipingitis, 1932 
njection of external hemorrhoids, July 1934 

Present Illness: Gastrointestinal cot ( bse on 1 

l¢ Santa Barbara Clinic for 14 years up to ination in Sep 
1934. (Patient previously was treat > olitis,” “ pain 
n the right lower quadrant,” “ constipati is 
pe ulcer.”’ ) At this time her chief c ( ind di 
ress lasting some three to four hour é g S eved it fheult f« 
¢ | to pass out of the stomach and v M t night epigastric d 
es Her symptoms were often accompanie Vy oO eadache \ ther stul 
m istic constipation was also present 
iboratory: Repeated Wassermann and tit x itions were found 
be negative. The stools were negative ccu ¢ blood dur ybservation 
Ve period of 10 years. There were no urin \ ( Roentgen studies 
gastrointestinal tract in 1927 sugeg pyloric lesio1 
ed “the clinical history and gastric S » additional serie 
tudied in the interval between 1927 and 1934 outsi ind no evidence 
tic ulcer was found. In 1934 det ¢ vere ag 
le Dr. D. M. Clark at which time a 1 ce und which pe 
ste a considerable time after the ingest evidence 
leer niche or of any characteristic it le is negative. 
g analysis was refused by the patient ! lysis, 
to the patient, done in Los Angeles 925 eading 
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Examination: A rather well developed woman of 38, who appeared fatigued 
in some distress. A refractive error was corrected by glasses. Her teeth sl 
Her lungs were clear. Her heart sounds were la 9 


moderate need for repair. 
rf tl 


in tone. The systolic blood pressure was 130, diastolic 80. On palpation « 
domen some resistance was noted in the epigastrium and the patient complain 
slight nausea. No masses or particular tenderness were noted. On examinat 
the back an antero-posterior and lateral angulation was noted in the region 
fourth and sixth dorsal spines. A fairly good correction of this lateral curve 5 
obtained by a half inch lift on the left heel. The dorsal kyphosis apparen 
as a compensation for her lumbar lordosis. 

Treatment and Progress: Medication directed toward alleviating the gast1 
Tincture of bella 
In additior 


+ 


] 
lly re 


tress and pylorospasm was instituted from the beginning. 
barbiturate and alkaline powders were used for a period of six months 


a modified ulcer program was maintained. No mental or family maladjustmer 
her local enviro1 


+ 


be found, but several vacations were prescribed away from 
These measures proved to be ineffective—in fact her symptoms were aggravat 


ror 
Tr 


walking or riding ina car. Some complaint of pain in the interscapular area pt 
a further consideration of her postural defects and a heel lift 


left. A definite decrease in the back pain followed and along 


was prescribed 


with it an improvement 
in the gastrointestinal symptoms. However, she still awakened several times 
early morning with back pain and epigastric fullness. Bed boards and postura 


ercises by the orthopedic department were then recommended and the symptor 
appeared completely. 

All medication was stopped but the exercises were continued. Up to the 
writing more than a year has elapsed without a recurrence of gastric dist 
pylorospasm. The constipation which was a fairly constant complaint is also 


The Small and Large Intestines. An arbitrary division of the alimet 
tary canal is made here although an anatomical division of the nerve supj 
to the pyloric portion of the duodenum and the sigmoidal portion ot 
colon cannot be entirely divorced from the connecting intestinal tract [his 
is done for two reasons. In the first place the innervation of the small and 
large bowel is primarily from a lower segmental plane than is the innervati 
of the stomach, and from a higher plane than that of the sigmoid. In the 


second place a clinical division of the tract is necessary on the basis 01 
] 


t11d\ 


symptomatology. By far the most frequent complaints noted in this stud 
have been directly related to the intestinal tract. In my preliminary report 
| suggested that the terms “ chronic appendicitis,” “ intestinal colic,” “ colt 
tis ’’ were sometimes wrongfully used by internists and surgeons alike 

physiological changes in these viscera were due to extrinsic nerve irritats 


and not due to pathological changes in the viscera themselves. It was show! 


that many operations for “ chronic appendicitis ” had been performed ust 
lessly and without relief of symptoms when this vital point was insufficient 
recognized. Carnett * had previously determined the results of a series ‘ 
operations for chronic appendicitis done by a large group of capable su! 
geons and found that in a fairly high percentage, the patients wer« re 
lieved by the operation. He concluded that operative failure in many 1 
stances was due to the confusion existing in the mind of the operator betwee! 


parietal pain (intercostal neuralgia ) and pain caused by a pathological 


“® 


0, 
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as tal untained that 


beneath. ‘This was a good point 
actual changes 


addition to this somatic neuralgia radiating from 1 
th mechanism 


in visceral function were produced by 


il 


Colicky pain effected by the contraction n imprisoned 
ciated mvositis 


nina 


gas was shown to be related to spin: urvatures or a 
n found when Wills and 


Surgical confirmation of the syndrome was soo 
\tsatt °° presented evidence of localize d vise 
++} . ™ 1 | I) \ 


paralysis following trauma of the lum 


al dl spastic bowel 


de SCI ihed Seve ral 


in which external or parietal 


eral changes. 

he majority of patients that I have classified under this particular 
‘rospinal grouping have suffered no acu 1uma to the related spinal 
Usually they give a history of recurrent back pain in the lower 


( )t 


structures. 
lorsal or upper lumbar region 


Al 
r10rt 


ith or without demonstrable muscl 


lordosis 1s probably the most frequent spina 


have shown in the segments related to the 


correction of the postural defect has 
turbances. Postural exercises, heel 
1 +, 


physiotherapy have all contributed t 
‘chronic aq 


heen spared operations for 
the recognition of these radiation phenome! 


surgical and orthopedic departments 


we 10). MM Ie S , auto me chat ns 
of the clinic May 31, 1933 
Past Histo The family and 
nic appendicitis’ for two years 
resent Illness: The patient compla 
int with slight transient pain when 
persistent and required cathartics 
and habit programs for several 
ler was a recent complaint. 
he patient was of the opinion th: 
probably help his constipation 
ramination: A tall, well developed 
njunctival redness Chere was n 
ht hyperesthesia of the 


Was a sligl 
No muscle rigidi ted 
oO muscie rigidity was noted 


umbar curve, antero-posterior as 
ort, producing a pe Ivic tilt to the rig 


realignment of the dorso-lumbat 


thoratory: The blood examinatio1 


was a single urine specimen. No stool 
and Progress: No medic 


itment 
prescribed for the dorso-luml 


ess and the discomfort in the 


nis spastic const 


omplete relief ot 
vas made to the patient During 


trom symptoms reterable t 








2080 NEVILLE T. USSHER 


COMMENT 


Controlled observation of the complex extrinsic and intrinsic factors 
governing intestinal activity is difficult. The vagaries of neuroses, nervous 
tension, allergies, ulcers of the gastrointestinal tract, indigestion, and 
factors must all be considered in relation to the viscerospinal syndrot 
Roentgenograms may or may not be of value. Placebos and _ unre! 
therapy must be used to rule out psychic elements. Weiss’ technic 
injecting the cutaneous area of maximum pain with a local anesthetic 
also been used with good effect in making the distinction between actual ar 
Subjective complaints of bloating and fair! 


] 


imaginary abdominal distress. 
well localized gaseous distention are quite important provided an adequ 
control is maintained. Added confirmation of the syndrome is offered w] 
relief is obtained by such a measure as simple postural correction wit! 
local physical therapy. 

The Sigmoid and Rectum. Spasm of the rectal sphincter or inhibit 


of the musculature of the sigmoid and rectum producing constipation 





the chief functional disturbances involved here. 

To summarize briefly the nervous pathways it must be remembered tl 
three divisions of the anal canal are to be considered: (1) the lower porti 
of the sigmoid; (2) the internal sphincter; and (3) the external sphincter 
and its muscle group. The latter is primarily under voluntary control. 
internal sphincter is supplied by the sympathetic and parasympathetic nerves 
as is the sigmoid and descending portion of the colon. Without going into 
the neuro-anatomy in detail it may be stated that the hypogastric and pelvi 
plexuses which supply the sigmoid and anal canal receive autonomic 
from rami related to the lower lumbar and sacral segments. 

Theoretically, in common with the upper segmental areas, irritatior 
the peripheral afferent sympathetic fibers due to lower lumbar myositis, at 


ticular dysfunction, or tortipelvis produces definite disturbances in recta 


elimination. Constipation should be the most common finding, as expulsi 
power cannot be voluntarily controlled by the inner sphincter even though 
the external sphincter can adequately relax. Conversely excessive peristalsis 
with its expulsive action in the sigmoid region due to extrinsic nerve irrita 
is automatically controlled by the voluntary tonus of the external sphinctet 
even though the inner sphincter be completely relaxed. 

These theoretical considerations have been borne out repeatedly by 


ical observations. Spastic constipation associated with low lumbar ta 
bility has been shown to disappear after correction of one or more derang 
ments of the lower lumbar or sacral areas (figure 6). Very often a pelvic 
tilt due to a short leg or actual asymmetry of the pelvic girdle can be remedied 


by a heel lift on the short side. This simple procedure without appl 


of other therapy has produced lasting relief of intractable constipatior §) 
considerable number of cases. (The word ‘intractable’ is used to denot S( 


those cases where roughage, fruit juices, mineral oils, habit training, seda p 
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ives, etc., have been used with litt! - no benefit. ) (he lumbar region is 
the site of most primary curves '* and it is not strange that this should pro 


duce visceromotor changes as well a numerous low back pains of the 


external parietal type (Cases 2, 8, 


6. Typical postural deformity 
tilt. Genito-urinary disorders and 
this type of case. Lighting of 1 
letal structures. 


GENITO-URINARY TRA 


my preliminary report I presented cases it lich the viscerospinal 
rome was shown to involve the genito-urin: tract No detailed de 


tion of these cases was given, nor did | attempt to explain the probable 


ology. Wills and Atsatt * in 1934 offered further substantiating evi 
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dence by reporting two patients, one of them (Case 12), in whom uret 
spasm was relieved after postural correction. Complete urological exam 
tions with repeated bougie dilatation of the ureters had proved of little be 
until the extrinsic irritation of the spinal area was removed. This was d 
along the usual orthopedic lines. 

Clinical studies of the urinary tract with the syndrome in mind have | 
restricted chiefly to ureteral spasm and urinary frequency. Thus far 
tailed study of renal function or changes in urinary components has not beet 
carried out to a satisfactory conclusion. However, as will be shown, 
diuresis of the kidney proper as influenced by the autonomic system may 
a direct bearing on the urinary frequency. 

To understand the physiological changes involved in the syndrom 
must again summarize the autonomic nerve pathways to the kidneys 
ureter and the urinary bladder. 

The Kidneys. A thick network of sympathetic fibers to the kidney is 


traced through the major splanchnics and communicating branches from 
the lesser splanchnics. Vagus (parasympathetic) branches run directly to 
the renal plexus in most instances passing through the coeliac ganglia. ‘The 
consensus suggests that the sympathetics govern the urinary output of the 


17 


kidney principally through vasoconstriction or dilatation of the renal 
vessels.’ Interesting conjectures arise as to how external somatic factors 
may influence the renal output. Clinical observations in the past have sug 
gested that exposure with chilling of the lumbar region may be followed 
by a suppression of kidney output and conversely that hot packs to this region 
may sometimes stimulate diuresis. If it should prove that a small fraction 
of renal disorders are due to reflex effects of the viscerospinal type we shoul 
be well repaid for the attempt to draw attention to this mechanism. 

The Ureter. Peristaltic waves in the ureters are probably due to both 
intrinsic and extrinsic excitation of the thick ureteral musculature hat 
this peristaltic wave can be so violent as to produce pain is not to be doubted, 
particularly when a distal portion of the tube is partially blocked. 1! 
chief question here arises, however, as to the effect of extrinsic autonomic 
stimulation in producing the colic. Hryntschak ** in 1925 corroborated 
Engelmann’s *° earlier findings that the ureter requires neither intrimsic 
ganglion cells nor extrinsic nerves for its functional regulation. Kuntz 
the other hand is of the opinion that the abundant nerve supply to th« 
cannot be devoid of functional significance. He suggests that “ maintenance 
of the tonus of the ureteral musculature and reflex coordination of th 
vities of the ureter to contractions of the bladder probably represent thi 


sretet 


important functions of the nerves supplying the ureter.” 

In our series symptoms of ureteral colic, ranging from mild ach 
flank to an extremely severe pain of intermittent type, have been present 
How often the antiperistaltic action of a contracting and irritable bladder 
contributed to the symptomatology is not clear. Ureteral dilatatior is 


1 
I* 


found to be of temporary benefit in some instances, but lasting r 

















rHE VISCEROSPINAL SYNDROM 2083 
ted only after a thoraco-lumbar curvatut ’ ' r a myositis 
ing this area was eliminated (Cases 11 and 12 
Che best substantiation of the viscerospinal syndrome in relati » the 
mptoms of ureteral spasm or ‘ stricture’ must me from the urologist 
‘ase studied and reported by Wills is present 
we 11 Mrs. J. H. P., white, married, 3% t 
in March 1935, 
WwW \ History: Father died ot One 
suffered at times from asthi 
Varital History: Husband and one 
wt Histor Patient had most ¢ { 
is an adult. A suspension of mii 
)2] In 1923 during her only pres ( e ¢ upp 
minal distress. She was thought 1 ! 
tion of this was obtained. In 1925 
resulted in fre juent lumba I I 
es were a Teature OT her a ( 
nt Illi vs Phe matient s « 
stomach region with occasiona I ere I ( ] { le be 
llowing meals She also « til | 
ht posterior thigh. She note ! 
cturition after being on ¢ Tee It 
usly been noted un simil 3 erat ( 
There was gain of 30 é e at 
I 11 nv ot he recent t 
prior to this examination 
i. Eexaminatioi lr] ( re 
er recorded age She wa H 
ve evidence of sot \ t tly et 
the leit lhe systolic od S/ ‘ 
Phe abdomen was protube esel 
erness or hvpert wees ‘ “ 
derately icerated cery I 
the left No particular tend S e ¢ O1 
f the back, are of tenderne 
\ lumbar antero-postert t 
t to the right ( itt ( 
to) Roentgenographic v I é I 
No stones were visibl \¢ ( : 1 \ 
eeks before was reported to be neg ) c t . 
itive 
Wtcit and / vodress \ pre f { ' ’ enta 
rection was instituted and ( 
‘heart burn ” was noted wit! e | ( é 
pochondrium for approxi e urimary trequ \ 
disappeared, howevet! The 1 rent col tor I roved there ( She 
1 free of her symptoms up to April 1936 t n i 
1X days Return to the « I I n re ( 
12. A white truck driver, married, aged 26 referred t I 
tent pain 1n the left flanl t Y I { 
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abdomen. The patient stated that the pain was always worse after he walked o1 
in a truck. Usually he felt well on rising, but the pain came on increasingly 
day wore on. Nausea occurred frequently during attacks of pain. He had lost 
pounds (9.1 kg.). The duration of the condition was two and one-half 
he had made the rounds of physicians and cultists with no relief. 
Examination: The examination revealed tenderness high in the left lumbar re 
and in the lower left quadrant of the abdomen on deep pressure. The abdon 
muscles were slightly rigid. The left kidney was not palpable. A cystoscopic 
amination showed that the mucosa of the bladder was normal. ‘The left ureter 
catheterized with difficulty, using a number 4 (French) catheter. The urine 
negative results culturally. No evidence of tuberculosis was seen, and inoculation . 


years in | 


guinea pigs gave negative results. Pyelograms showed the kidney to be in nor 
position; no abnormality was seen. Filling of the renal pelvis reproduced the 
(voluntary statement) but more severe than ordinarily. A diagnosis of stricture 
the ureter was made. 

Treatment: Dilation of the left ureter at first gave relief for a day or so; la 
these treatments were of no benefit even after dilation with a number 12 cathet 
On reéxamination a number 5 catheter was used and met with resistance. Attem 
to withdraw it revealed that it was in the grip of a spastic uretet 

The patient was referred to the orthopedic department. Here was found 
spastic left dorso-lumbar region with tenderness of the muscles on pressure a1 


short left leg. There was a moderate scoliosis. The heel was raised one-fourth 
(0.64 cm.), and muscle training was given. The pain left within a few hour 
within two weeks the patient could walk several miles without discomfort rhe 


petite returned and the patient regained five pounds (2.3 kg.) in the first month 
and one-half months later he was working and free from pain. The only recurret 
he has had took place one day when he wore his old shoes on which there was no lh 
correction. 

The Urinary Bladder. As does the sigmoid and rectum, the urinary 
bladder derives its extrinsic nerve supply from the hypogastric (sympa 
thetic) and pelvic (parasympathetic) nerves. This innervation as in many 
other segmental areas is mutually antagonistic. In general sympathetic 
stimulation results in inhibition of function whereas the result of parasympa 
thetic stimulation is functional activity of the organ. It is also probable 
that inhibition of one of the antagonistic nerve groups results in increased 
effectiveness of the other. 

Clinically the same external somatic factors (lumbar myositis, lumbo 
sacral derangements of articulation, etc.) that induce tonic obstipation in tl 
rectum are also of importance in producing motor and sensory disturbances 
of bladder function. Urinary frequency and urgency, for example, ha 
been noted in many of our cases where lumbosacral irritation was present 
Relaxation of the lumbar muscles through physiotherapy or correction 01 
pelvic tilt has resulted in complete relief of symptoms. (Figure 6.) It Is 
difficult to evaluate the respective roles of the kidney, ureter and bladdet 
regard to frequency. In any case the postulates of the syndrome appl) 
these individually or collectively as shown above. Presumably, on this basis 
increased diuresis through the kidney, increased peristaltic action of ¢! 


ureter, and increased tonic contraction of the urinary bladder acting e1! 
singly or together may produce frequency. 
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GENERAL [DISCUSSION 


In reviewing the case reports as a whole and the segmental areas in 
dividually there are several points in discussion that are common to the 
various divisions involved. I have already suggested three points of ex- 


citation in or near the spine that act separately or in unison through well 
defined nerve pathways to produce physiopathological changes in the viscera 
| have attempted to demonstrate that these points of stimulation in the skin, 


the dorsal musculature, and the vertebral articulations (figure 1) may be 
eliminated or markedly reduced in activity by postural correction and by local 


physiotherapy. , The result of such procedures has been to relieve the patient 
of symptoms associated with deranged physiological activity in the related 
segmental areas of the body. ‘To simplify and correlate the various factors 
in the above relationship in contradistinction to the usual coexistent peripheral 
radiation phenomena I have suggested the term “ viscerospinal syndrome 
This term presupposes that the peripheral and the visceral components of 
a 


this syndrome may be studied in one or all of the segmental areas his is 
borne out by the above studies in spite of the arbitrary grouping of the 
segments for convenience of description 

In general the type of excitation may be the same at different levels o1 
the vertebral column but the response in the visceral portion of the nerve 


distribution is entirely dependent upon the characteristics of the viscus in 
volved. In other words ureteral spasm on the viscerospinal basis may be 
produced by a myositis of the dorsal musculature (Case 12 Bronchocon 


1 ] ; 1 
] 
t 1 t eYVe { { 


striction may be a result of a similar myositis at a higher level ases 3, 4, 


5, 6). Ureteral colic on the one hand and asthma on the other are thus 
related in their pathogenesis but naturally they differ in symptomatology 
It is evident from these studies that the visi rospinal syndrome is co! 


sistent in its manifestations within the range of physiological differences 
h 
h 


nd at different spinal levels. It is not so clear, however, as to the exact 
role of the sympathetic as against the parasympathetic in the production of 
the syndrome. It is beyond the clinical scope of this paper to determine 
example, whether overstimulation of the sympathetic fibers brings about 


a pylorospasm of the viscerospinal type or whether the effect is produced by 
inhibition of the vagus impulses to the pyloric area \lvarez ** has shown 
In experiments on the rabbit that if intestinal muscle is stimulated while it 


is in a state of high tone, it may relax, but if stimulated when it is relaxed 
] 


| 


contraction is likely to result. In man the sympathetic-parasympat 
nism described by the physiologists is an imponderable factor when 


etic an 


cal studies such as these are made. 
o prove that the points of irritation (cutaneous, muscular or articular ) 


1 


the spine are primarily stimulating to post-ganglionic fibers supplying 


the viscus would require more physiological research than is feasible here 
it may be that physiopathologic changes in these spinal structures actually) 


produce an inhibition of sympathetic impulses. In turn this inhibition may 
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allow parasympathetic tone to predominate, resulting in what appears to 
an actual parasympathetic rather than sympathetic action on the viscera 

Whatever the correct interpretation of the mode of action may be it 
probable that profound physiological changes in the viscera can be dem 
strated along the disturbed segmental nerve distributions. l‘urthermore 
is suggested from a study of these cases that continued physiological d 
turbances may produce definite pathological changes as end-results. 

A number of criticisms have been offered by clinicians as to the possibh)! 
The actual nervous pathways involved w 








implications of the syndrome. 





not understood by some. 
changes as being related to internal visceral disturbances except throu; 






humoral physiology. It has been shown, however, by neuro-anatomists a1 
physiologists that the nerve pathways are present. 
through a heel lift, for examp! 






the mere mechanical correction of posture 
-that an articular defect of the spine may be eliminated and along with 
This would tend to rule « 






the related visceral disturbance (Cases 1, 10). 





a humoral mechanism. 






“Many people have spinal curvatures and vet 


most frequently asked. 
Why is the syndrome present in one an 





not suffer from visceral disease. 
This is a reasonable question and I believe can best b 





not in another? ”’ 
answered by the orthopedists who are conversant with the external radiatiot 






phenomena of radiculitis and intercostal neuritis related to spinal curvatures 





Atsatt '* explains this point as follows: 






skeletal resistance. The forces of gravity continuing to act over a 






fatigue and irritation and thus give rise to nerve stimulation.” He 
that 
muscle atony and atrophy may act as the point of climax to 





“Some incident such as long bed rest, unusual fatigue or strain w 
initiate 






neurological chain of events.” 
In untreated cases a history is given of frequent periods during whi 






the patient is free or practically free of his radiation disturbances. 





question is asked, naturally enough, ‘ Why should the pain disappear whe 
This again may be answere 





the scoliosis remains as a focus of irritation? ” 








May ix 





by the orthopedists who recognize the fact that “ intercostal neuritis ” 


a recurrent symptom of scoliosis characterized by frequent and often 






standing remissions. They explain the vagaries of neuritis, on the basis 0 


changes in muscle tone and fatigue which aggravate a scoliosis and set 






articular or muscle irritations. These in turn produce nerve radiation | 


It is the acute irritation that produces symptoms and not the | 





nomena. 
and stabilized spinal curvature such as found in Pott’s disease or 





17 





patient with the congenital hip. 





Others denied the postulate of external somati 


It has also been shown by 


sat 


Following my preliminary report in which I stressed the role of spinal 
curvatures in relation to visceral disturbances the following questions wer 


| 


“The neurological complications o1 


scoliosis are governed largely by fatigue and come as the result of lowered 


’ 


period of time gradually increase the off center curves, increase the muscle 
States 


1 
71) 


1) 
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Other factors which are noted in common with the parietal disturbance 
of the intercostal neuritis tvpe should be discussed at this point. It has 
been observed that climatic changes of an indefinite nature i.e., from the 
summer to the fall months or from winter to spring, as well as changes from 
dry to rainy weather or vice versa, are conducive to attacks in many patients 
suffering from radiation pain. The visceral component seems to go hand 
in hand with the peripheral symptomatology in many instances.  Intet 
scapular pain, for example, may be accompanied by gaseous distention of the 
upper abdomen and with epigastric colic. The patient claims in many in 
stances that pain develops when it is “ building up for a rain and is relieved 
shortly after the rain has fallen. I have no explanation for this but offet 
the observations for what they are worth. In many cases the symptoms 
are brought on sharply during the late afternoon as the warmth of the day 
diminishes. Patients who suffer from the syndrome hesitate to allow them 


rea Of back pain to be 


selves to be chilled. ‘They find heat applied to the a 
of benefit long before such therapy is suggested by the physician 


Still another criticism is directed toward the interpretation of the benefits 
derived from the mechanical correction involved in these cases his eri 
ticism assumes that the benefits are purely psychic; that something is * being 
done’ for the patient; that the patient's general health, and therefore his 


mental state, is improved by a betterment in postural tone | readily admit 
that the psychic element is one of the most difficult factors to evaluate in 
clinical research and that experimental work is often rendered worthless by 
insufficient consideration of this important element. However, I have little 
patience with the constant application of the term ‘ psychic benefit ” to refute 
the claims made by clinical investigators in the autonomic field. Un 
doubtedly the mental state influences the sympathetic and parasympathetic 
balance in many of the patients studied. It is also true that psychotherapy 
and sedation have aided in the recovery of patients with visceromotor symp 
toms. but these factors have been repeatedly eliminated as being of minor 
importance in a given case once the viscerospinal syndrome is definitely es 
blished. In questionable instances local anesthesia of the related cutaneous 
areas according to the technic of Weiss and Davis ** has been used to rule 
the psychalgias. Preliminary sedation as well as placebos have also 
used in making the differential diagnosis and in directing the patient's 
tion away from the real therapeutic procedures \s a matter of fact 
lifficulty has often been to persuade the patient that such a small item as 
el correction, or simple exercises for a scoliosis has any connection with 
ure. Many times a placebo has been used to keep a patient satisfied 
o insure his return for observation because of his skepticism in regard 
his ““ unrelated”’ treatment. I believe that patients in this group are th« 
liable to be benefited because of subjective considerations Vheit typi 
eaction is expressed by the common question, “* Doctor, why do you pay 

ich attention to my back, when it’s my stomach that is hurting me ? ” 
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In closing may I reiterate the necessity for recognizing the importan 
of physiology in relation to clinical problems. Viewing disease from tl 
pathological approach is often a confession of failure to recognize the earl) 
physiological changes. Surgery, for example, has taken the lead in a field 
of physiology which should rightfully belong to the internist. The essential 
hypertensive, long considered a pet of the internist, is referred to the surgeot 
for splanchnic section. To relieve the patient with cardiac pain it is the 
surgeon who is asked to inject the upper thoracic ganglia. Raynaud's dis 
ease 1s often given up as intractable by the internist and sympathectomies are 
performed. But with all his success the surgeon admits he is merely sever 
ing efferent or afferent pathways which act as simple conduits for physio 
logical impulses. He is not attacking the basic condition which primarily 
initiates these impulses. There is a derangement yet more remote than the 
ganglionic fibers involved in the cardiospasm or the hypertonicity of the in- 
testinal tract. In cases presenting the viscerospinal syndrome the basic 
stimulus (or inhibition) is superficial to the cord and consists of afferent 
impulses. From our studies an important etiological factor is the somatic 
triad: Skin, dorsal musculature or vertebral articulations (figure 1). By 
correcting disturbances in this triad we may find at least one substitute for 
the hitherto necessary attack by the surgeon on the visceral nerve pathways 
anterior to the spine. Here we are dealing with causes rather than with end 
results of autonomic nerve disorders. 

The body must be integrated as a whole. It must function as a whole 
adapting itself to external as well as internal stimuli. [or some time the 
clinician has been so engrossed in the effects of visceral dysfunctions and 
their outward manifestations that he has neglected the skeletal structures 
with their disturbance reflected inward on the viscera. “he syndrome herein 
described emphasizes the latter phase of physiological balance. 
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CALCAREOUS AORTIC STENOSIS; REPORT OF 
NINE CASES WITH AUTOPSY FINDINGS * 


By LESTER CoHEN, M.D., Irvine Gray, M.D., F.A.C.P., Puivie |. Nasu, 
M.D., F.A.C.P.,. and Harotp Fink, M.D., F.A.C.P.., 
Brooklwu. Vew J) j 


(CALCAREOUS aortic stenosis. or Stenosis ot the aortic ilve with calcifica 
tion of the Cusps, is a clinical entity which is receiving increasing attention 


Probably the most important clinical feature has been, and remains, the 
disproportion between the clinical signs and symptoms during lite as com 
pared with the marked changes present in postmortem examination Pa 
tients suffering from aortic stenosis have a clinical course which is entirely 
distinctive from that of either mitral disease or mitral and aortic disease 


combined. On analyzing the age incidence, the physical signs, the age at 


which symptoms first appear and the mode of death, it becomes quite evident 


that patients with calcareous aortic stenosis comprise a well segregated and 


defined group. \ rather distinctive and characteristic find 


ng in this group 


is the paucity of symptoms directing attention to the heart until the abrupt 


onset of cardiac manifestations 


rousseau’ was among the earliest clinicians to recognize the peculiarities 
associated with aortic valve diseas« He called attention to the occurrence 
of sudden death in lesions of this valve and “ the absence of the assemblage 
the phenomena which constitute the general symptoms of disease of the 
heart.” In 1892, Vaquez,* with his teacher Potain, examined a woman, 60 
years of age, who had a murmur of aortic stenosis. Some 20 years late 


l@ again saw her on her death bed, and learned that in the interval of 20 


years she had been very comfortabk 
Osler * borrowed a phrase trom Oliver Wendel Holmes when he ex 
pressed the thought that this lesion is not only compatible with continued 
good health, but that “it may promote longevity.” Following Osler’s dis 
cussion in 1888, contributions by Cabot,* Moenckeberg,’ Christian,® Clawson 
and his co-workers,’ Hathaway,” Libman,” and more recently Margolis and 
his co-workers,'® MeGinn and White,"' and others have added a great deal to 
the present knowledge of calcareous aortic stenosis 
this communication we are reporting nine cases of this clinical entity 


with a summary of the essential findings of the cardiovascular system as 


noted at autopsy. <All of our cases but one were males [he ages ranged 
between 46 years and 84 years. 
Keceived for publication August 16, 1' 
m the Departments of Medicine and Pathol ( and Hospital, Bi 
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Case REPorRTS 


Case 1. A. K.,a male adult, aged 72 years, was admitted to the hospital on Ay 
23, 1935, complaining of dyspnea and orthopnea of two months’ duration. The fai 
history and the past history were essentially negative. ‘The present illness date 


some eight weeks before admission when the patient first began to complain of sl 
ness of breath on exertion and the necessity of sleeping “ sitting up in bed.” Prior 
admission to the hospital he had been under digitalis therapy and had occasional 
cordial pain lasting for a few minutes at a time ‘The essential findings on phy 
examination were dyspnea, orthopnea and cyanosis in a well preserved, white 
adult. The heart was enlarged to the left, the rhythm was regular, and the sow 
were of poor quality. At the lower end of the sternum and somewhat to the left 
saw-rasping systolic murmur was heard. Over the aortic area a rough systolic 
mur was heard which radiated upward into the vessels of the neck. The second ; 
sound was not audible. Rales were heard at the right base, and the liver extend 


some 6 cm. below the costal border. ‘There was no peripheral edema. ‘The systolic 


blood pressure was 100 mm. of mercury and the diastolic 48 mm., and the pulse rate 
was 60 per minute. Serology was negative. Blood chemistry findings were nor 
There was increasing dyspnea and orthopnea. The patient died 12 hours after adi 
sion to the hospital. 

Autopsy Protocol. The heart weighed 580 grams and was markedly hypertrop! 
and dilated. The wall of the left ventricle measured 2 cm. in thickness, that of 
right 0.5 cm. in thickness. Ali the chambers of the heart were markedly dilated a1 
contained postmortem clots. The tricuspid valves were slightly thickened and opaque 
The chordae tendineae were slightly hypertrophied. A probe, passed from the leit 
ventricle into the aorta, met with marked obstruction and was admitted into the aorta 
only with difficulty. The semilunar aortic valves were thickened, markedly sclet 
and calcified. The edge of one of the cusps measured 0.5 cm. in thickness and was 
markedly calcified. The pulmonary valves were slightly sclerosed. The coronary 
arteries were pipe-stem in nature, markedly sclerosed and easily traced throughout 
their entire course. There was no recent obstruction. The aorta showed marked 
atheromatosis, calcareous deposits and ulcerations. 

Comment. This 72-year-old man was clinically well until two months 
prior to his death. Following the onset of symptoms of heart failure there 
was a rapid and progressive downhill course. The important findings on 
examination of the heart were the rough systolic murmurs heard over the 
aortic area and in the region of the mitral valve, and an inaudible second 
aortic sound. At autopsy the aortic valves were found to be thick, sclerosed 
and calcified. 


Case 2. S. G., a white male adult of 46 years of age, was first admitted t 


hospital on April 8, 1935, complaining of a cough of many years’ duration and 
shortness of breath of one month’s duration. The patient's mother had died of “ heart 
trouble” but there was no other family history of cardiovascular disease. The past ! 

tory revealed the fact that at the age of 12 he had had malaria, at 18 had a nephropexy 
at 30 had gonorrhea, and at 39 had pneumonia and pleurisy. There was also a past 


history of frequent upper respiratory infections. One year prior to admission 
hospital he had been having increasing shortness of breath on exertion and to! 
past month had had attacks of nocturnal dyspnea and palpitation. ‘The essential 
ings on examination were dyspnea and orthopnea, enlargement of the heart 
left, presence of a presystolic murmur at the apex, and a rough systolic murmu! 


the aortic area, transmitted upward to the vessels of the neck. The second 














. 
CALCAREOUS AORTIC STENOSIS ZUY95 





sound was not heard. A thrill was felt over tl rt ea. The peripheral blood 
vessels were thickened and the pulse was small. | ite is rapid, rhythm wa 





regular and the muscle tone was of fairly good qualit There was evidence t 
ind left hydrothorax and the liver was enlarged 1 fingers-breadth below the co 
border. No sacral or pretibial edema Roentgen-1 mination showed an enlarge 
ment of the heart, predominantly left ventricular, wit ncreased vascularity throug] 
out the pulmonary parenchyma and effusion in bot! est Fluoroscopic examinatio1 
th the administration of barium outlining the esophagus, re iled a left auricul 
bulge and enlargement of the left ventricle Klecti rdiographic studies é 
Lead I, regular sinus rhythm, slurring of R and negative Lead II, negative | 
slurred R, depressed ST and diphasic I Lead III, negative P lurred and notche 
QRS. Interpretation: Left axis deviation, severe 1 lial disease and auriculat 
nvolvement. The blood pressure varied from 140 to 118 systolic and from 84 to 60 
stolic. Blood chemistry findings were normal, and e> nation of the urine showed 
race of albumin and a few granular cast Fol ng the ntinuance of bed rest 
caloric diet and digitalis therapy, signs of ng ' eart failure gradually d 
| reased and the renal findings returned to not l é eural effu disappeared 
the patient’s condition improved, and he is dischat n April 23, 1935, 15 day 
fter admission. The diagnosis this e east { 
ilcareous aortic stenosis, calcification of the mitt ring, left and right heart failut 
ind bilateral hydrothorax. Four days after diss ge from the hospital the patient 
readmitted with a history of having experienced ittack of pain in 
the epigastrium several hours previou I { tinued, radiated to bot 
' axillae and shoulders, and the patient “ felt as it <amination showed tl 
patient to be dy spnei and cvanotic:; the heart und ¢ eal ind rapid and t 
skin cold and clammy Blood pressure ot Imissio1 128 systolic and 60 diast 
; ind within a few hours dropped to 98 systolic and 64 diast he murmut 
ind described on the first admission were p1 nt but le ntense in character 
‘ Within 24 hours the temperature was elevated to 102° I \ pe urd 
1 is heard over the lower end of the sternum Elect erapl study at this t 
ed changes indicative of progressive myocardial d iwe a mpared th th 
tracing taken some three weeks previously, but no cl terist inges to indicate 
5 recent coronary occlusion. His condition remained crit Kight days after ad 
e m he suddenly became markedly dyspneic and cyanot The pulse was 
- ind feeble and the blood pressure was so low it could not be estimated Che chest i 


f rales, and the patient expired within a few minutes after the onset of this attack 


lutopsy Protocol. The heart and aorta weighed 500 gra ind lay tree in the 
pericardial sac. On the anterior surface of the left ventricle, close to the apex, there 
wa small circumscribed patch of fresh fibrit Che left ventricle was hypertrophied 
ere was very little dilatation present. The rtic valve was rigid and fixed and 


e leaflets were replaced by firm bone-like masses e anterior descending brancl 
OT ft left coronary artery | resented in its lumen a f1 herent thrombus about one 
ne half centimeters from its terminatior The 1 irdium in this vicinity 


hemorrhagic infarct. 


mment. The marked calcification of the aortic valves, as noted in 
le autopsy, undoubtedly existed many years before the onset of the clinical 


symptoms of heart disease which were first manifested two years prior to 
deat The anginal syndrome, we believe, was due to the coronary artery 


° disease. This man was the youngest of those included in this rroup he 


Cla il attacks of left ventricular failure were followed by coronary artery 


c thrombosis which necessitated re-hospitalization [he physical examination 
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revealed criteria which we believe are confined to those who have calcare 
aortic stenosis, namely a rough systolic murmur over the aortic area trai 
mitted to the vessels of the neck, absent aortic second sound, palpable th 
over the aortic area and small pulse. 


Case 3. N. W., a male adult 66 years of age, was admitted on April 10, 1934 
with a history of five previous attacks of precordial pain and shortness ot breat! 
ing the preceding six months. His immediate condition, necessitating hospitalizat 
was of 12 hours’ duration, and was manifested by precordial pain, vice-like in 
acter, and by dyspnea and cyanosis. The essential findings on physical examina 
were the marked cyanosis of the lips, ears and finger-tips, pulmonary edema, sy 
murmur and thrill over the aortic area, and a decrease in aortic second sound 
electrocardiogram taken at this time revealed left axis deviation and severe myo 
damage. Response to treatment for the attack of left ventricular failure by sed 
bed rest and digitalis therapy was satisfactory. The patient improved and wa 
charged from the hospital four weeks after admission. He was comparatively wel 


some 22 months when he was readmitted to the hospital (February 27, 1936) 
a history of increasing dyspnea and precordial discomfort. These symptoms | 

peared approximately a week prior to admission and were initiated by an atta 
breathlessness which woke him from his sleep during the night. On examit 


there were all the evidences of left ventricular failure (numerous rales throug 
both lung fields, marked pallor and cyanosis of the finger-nails and dyspnea ) 


f 


essential findings on examination at this time were: the hig! 
heard at the apex and transmitted upward to the aortic region where it was 
tuated, absence of the aortic second sound, and enlargement of the liver (two fin 


breadth below the costal border). The systolic blood pressure was 210 and 
diastolic 100 mm. Treatment by dry phlebotomy and sedation brought about definit 
relief of orthopnea, and the moisture in the lungs disappeared. An electrocat 


graphic study showed marked left axis deviation with progression of the severe 
cardial damage, as compared with the electrocardiographic study taken in 1934. 


24 hours after admission, when the patient was having his breakfast, he sudden; 
over dead. 

Autopsy Protocol The heart and aorta weighed 600 grams Che left ver 
he musculature. The 


measured 1.3 cm. in thickness and there was flattening of t 
valve showed marked calcification and the mitral valve revealed thickening 
cusps but no calcification. The intima of the acrta was brittle and calcified 
coronary orifices and vessels were patent throughout and revealed no evidence of « 


recent thrombosis. 


Comment. The postmortem examination of the heart failed to indicat 


any evidence to explain this rather sudden and unexpected death. The poss! 
ble mechanisms responsible for the sudden death are discussed later. 


Case 4. W.C., a white male adult, 80 years of age, was first admitted 
hospital, February 18, 1936. For three years prior to admission he had been 
plaining of “pain over the heart and in the back, with shortness of breath, get 
worse in the last three months, and swelling of the legs for one month.” He wa 
to carry on his work until some two (2) months prior to admission when, becau 
breathlessness and pain over the heart, he had to discontinue all activity. In recenl 
months he was compelled to sit upright in order to sleep. On the evening of adn 
to the hospital he complained of “ sharp pain over the heart with loss of breath.’ 
essential findings on physical examination were the enlargement of the heart 


beat in the sixth interspace at the anterior axillary line), a sharp, rasping, high-] 


























t bundle branch block 


lhe patient 1 led te 


onth after admission to the hospital 
Autopsy Protocol. The heart weighed 700 
rgement of the left ventricle. [Externally 
lium-sized, white, calcified, adherent plaque 
verage in thickness and the mitral valve leaflet 
ice admitted one and one-half fingers 
phied The aortic valve leaflets wer exte 
mary arteries showed extensive calcificati 
re no occlusions The aorta showed marked 


idneys showed old wedge 


here was an aneurysm present 
] 


ughout 


h was 1.5 cm. in diameter and fille 


leen weighed 200 grams, was slate blu 


=} 


Comment. The finding of a healed at 


1 


presence of the infarcts in the spleen 


question as to whether or not this man at 


thacute bacterial endocarditis which had 


we 5. P.G., a white male adult, 55 
1a, on November 14, 
a relative indicated that the patient had 


1933, and died witl 


and that three weeks prior to admission 


finger. There was no history of sym 


The “ patient collapsed and went into con 


vsical examination revealed a cor ose wl 


heart was enlarged, rate increased, and 
ur was heard over the apex and the aor 
+] 


vas enlarged to two fingers’ breadth bel 


of the sacrum or of the tibia 


us exuding from several incisions In vi 


ie and the fluid returned was bloody but 


ir present in the urine. 
lopsy Protocol. 
led by a blood clot 


fourth ventricle and seeped into the cet 


Examination of the 


On serial section, tl 


several hemorrhages throughout its leng 


ineurysm of the cerebral vessels 
right ventricle was encroached upon by the 


orifice admitted two fingers The valve 





y less prominent than the pulmonic secot 


he 
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rmur at the apex, replacing the first sound, é 
the aortic area, diminished aortic second sound 
r10n. Moist rales were heard at both bases 

ler, and there was a slight pretibial edema 
stolic. The diagnosis of calcareous aortic stet 

n downward to the mitral valve was made \ fte 
spital against advice, only to return three 1 
rthopnea and precordial distress, palpitation 
esented the signs of congestive heart failur ( 
sping murmurs previously described were he 
lectrocardiographic studies done on three oc« 
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The lumen of the left ventricle was of average size and the musculae carneae vy 
rounded. The wall of the ventricle measured 1.8 cm. and was of a homogeneous bri 


red color. The aortic valve had a bicuspid arrangement. ‘The leaflets were shorte1 
and the edges were somewhat rounded and calcified. The coronary orifices 

widely open and the branches of both the right and left coronary arteries showe 
moderate arteriosclerotic process. There was no sclerosis of any of the vessels, 1 


was there a recent thrombosis. The aorta showed a moderate atheromatous proc 
without calcification. 

Comment. Death in this case was due to extensive hemorrhage into t! 
fourth ventricle of the brain. ‘To the best of our knowledge there were 1 
symptoms associated with the cardiac abnormalities as noted in postmorte: 
examination. At autopsy a congenital bicuspid aortic valve was found with 
extensive calcification of the ring and leaflets. [¢xamination of the cerebral 
blood vessels did not disclose any congenital or mycotic aneurysm. 


Case 6. S. F., a white male adult, 47 years of age, was admitted to the 
pital on October 15, 1936, and died within a few hours after admission. He 
been well until midnight prior to the day of admission when he suddenly developed 
dyspnea and orthopnea. On admission to the hospital he was markedly cyanotic a1 
expectorating a frothy, bloody sputum. Examination showed both lungs full 
bubbling rales. It was difficult to hear the heart sounds because of the pulmonar 
edema. The blood pressure was 160 systolic and 96 diastolic and dropped to 130/90 
following phlebotomy of 300 c.c. There was slight improvement following this pri 
cedure. The cardiac rhythm at this time was found to be totally irregular. Muscle 
tone was poor and there was no accentuation of the aortic second sound. It was dit 
ficult to evaluate the question of cardiac murmurs because of the pulmonary edema 

Autopsy Protocol. The heart weighed 500 grams. The mitral orifice admitted 


the tip of the index finger. On section the posterior and lateral wall of the | 


elt 
auricle was covered with a large, friable, grayish-brown, laminated thrombus whic! 
was firmly adherent to the auricular wall and when pulled away left an irregul 


granular surface. The mitral valve was grayish-white in color, opaque and 
and in several areas calcified. The chordae tendineae were markedly thickened, 


n color and shortened. The aortic semilunar valves 


duced in number, pearly-gray 
were likewise grayish-white in color and rigid. There were adhesions between 
cusps, with definite encroachment upon the lumen. The cusps adjacent to the 
coronary orifice showed calcification. The septum membranaceum was grayish-white 
in color and semirigid. The section of the ventricle showed the musculature to be 
brick-red. Both right and left coronary arteries showed patent orifices with 
erate diffuse atheromatosis distributed throughout their major branches. The a 
showed moderate diffuse atheromatosis which was slightly more marked at the 1 


end of the abdominal portion. 


Comment. This patient had no known previous history of rheumatic 
fever and had no manifestations of disease until a few hours prior to id 


+ 


mission to the hospital, when he suddenly developed acute symptoms 01 
cardiac failure and went rapidly downhill despite all therapy. Atherosclero 
tic changes in the coronary arteries and aorta were rather mild. The ex- 


tensive calcific changes were limited to the aortic and mitral valves and their 
respective rings. The extensive changes in the chordae tendineae and the 
papillary muscles are highly suggestive of previous rheumatic infection. 


SHS 
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Case 7. W.L., a white male adult of 84 vea the on 
nuary 31, 1936, with a history of increasing dyspn¢ nkl ema and noctu oO 
e months’ duration. For five days p ed ve 
rked weakness.” The essential fit o ( ¢ t ve en 
nerous rales throughout both lung fields, de é 1 
sence of apical impulse, pulse rate of 40 e « 
od pressure of 140 systolic and 70 dias Ele tudy ed 
ynplete heart block with auriculo-ventricular di tient ed inte 
coma soon after arrival at the hospital, deve e-S die 
5) hours after admission 
Autopsy Protocol. The heart weighed 575 ¢ ( cu ' 
pertrophied and dilated, measuring 1.8 ¢ é ( 
h ere present in both ventricular walls ely ca 
, cified. There was an old thrombus fort ¢ ( 5 frot 
, origin Che left coronary artery and brat ere patent er ere small 
of fibrosis in the interventricular septut 
Comment. The fibrosis in the interventricular septum was probably due 
to extension of calcific changes from the aortic valve and ring Chis fibrosis 
n the interventricular septum, we believe, was responsible for the changes in 
the cardiac rhythm (auriculo-ventricular dissociation, with complete heart 
block - 
) 
Case 8. FE. N., a white female adult, 74 ed to the hospita 
p on March 1, 1932, with a history of “ heart t1 here 
progressive shortness of breath ( I ( ( extre ties 
She had been taking tincture of digitalis before é t Chree days 
prior to hospitalization she became semistuporous 1 lt ssion to the | pital she 
found to be in stupor, markedly dyspne ¢ t B ¢€ irged 
he left. The apex was in the sixth inters e sounds 
totally irregular with a marked rough syst urmur heard « the ent 
rdium. There were rales at both bases ( ' s enlarged to two finger 
Ith below the costal border and e ¢ extremitie tended 
rd almost to the groin. Patient e n to the 
tal, without rousing from coma 
lutopsy Protocol. There w é ening eft ventricle whicl 
d into the lumen of the right ventricle Phe é tted on one 
The aortic semilunar valve was markedly 1 in the anterior cu 
was a calcified nodule about 1 cm. by 0.5 en } o1 \ rteri ere 
nt Che descending thoracic aorta howed Icified plaqu ( 
ne inch in length. 
omment, This patient had suggestive evidence, on postmortem ex 
amination, of a healed rheumatic mitral valvular disease (stenosis ) There 
was a six months’ history indicative of congestive heart ‘al 


failure he ca 
ciication present was confined to the aortic valve leaflet 


t ,all\ AlICl 


ise 9. J. S., a white male adult, aged 65 


1934, for gastric distress following meals \t ( 
ur was heard over the entire precordium e OV he aorti ea 
ransmitted to the vessels of the neck ( ( { 

d ished in intensity. Roentgen-ray stu eal enlargement 
is of the aorta. His stay at the S evi ul and he left against 
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advice. Two years later, in 1936, he was readmitted because of increasing dyspn 
orthopnea and nosebleeds. The blood pressure at this time was 170 systolic and II 
diastolic, and the cardiac findings were essentially the same as those noted previou 
There were numerous rales at both bases, and the pulse rate on admission was 
creased (rate 120). Electrocardiographic study showed a marked degree of left a 
deviation with evidence of myocardial damage. Digitalis therapy and rest in 
brought about a striking improvement and the patient left the hospital five days aft 
admission, much improved. He was readmitted to the hospital for the third time 
January 5, 1937, some six months following previous discharge. Marked dyspnea 
orthopnea, aggravated by a recent upper respiratory infection, brought him to the | 
pital. At this time there was evidence of congestive heart failure as manifested 
numerous rales in both bases, fluid in the right chest, enlargement of the liver, flu 
in the peritoneal cavity and edema of the ankles. The heart was definitely increa 
in size and a rough systolic murmur, most intense over the aortic region, was lh 
over the entire precordium, and was transmitted upward into the vessels of the ne 


There was a systolic thrill over the aortic area. The second aortic sound was abs 
Digitalis therapy and sedation failed to bring about any improvement and there 
gradual increase in the signs of heart failure. The patient died two weeks 


admission, 

Autopsy Protocol. The heart weighed 600 grams. The visceral pericardium 
adherent to the parietal pericardium at one point on the anterior surface of the 
ventricle. Over the entire apex and over the septum there were irregular gray 
white areas immediately beneath the mural endocardium. At a point one-third d 
on the septum the left ventricle showed a sudden transition from the normal 1 


endocardium to a raised, firm, grayish-white lining. The wall of the ventricle thinn 
out as the apex was approached (thickness of 4 mm.). The entire apex was balloon 
and filled with an irregular laminated thrombus. The aortic semilunar valves were 
rigid, opaque, and showed numerous raised areas bright yellow in color, some of whicl 
were bony hard in consistency. The area between the left anterior cusp and 
anterior mitral flap showed a similar calcification. The base of the aorta sho 
diffuse atheromatosis with calcification. The coronary orifices were both patent 
anterior branch of the left descending coronary artery was completely occluded f1 

a point 3 cm. from its origin and for a distance of 1.5 cm. This length of the art 
contained a thick, completely occluding calcific node Distal to that point, the v 
was of average appearance. The circumflex branch of the left coronary artery sh¢ 

a moderate sclerosis. The right coronary artery was likewise completely occlud 


a point 6 cm. from its origin and for a distance of 1 em. 


Comment. This patient had hypertensive heart disease with extensi 
sclerotic changes in the coronary arteries with evidences of old and rece 
occlusion. ‘The extensive calcification of the aortic valves undoubtedly cor 
tributed in some degree to the increasing cardiac insufficiency. The clinical 
course in this case was primarily influenced by the changes in the coronar) 
system. 


-TIOLOGICAL FACTORS 
The causes of calcareous aortic stenosis are commonly ascribed to: 


1. Degenerative changes incident to atherosclerosis 
2. Rheumatic fever. 

3. Healed infective endocarditis. 

4. Changes superimposed upon a congenital defect of the aortic valve 
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7. Atherosclerosis. In 1672 Ravger nmrst describe calcification of 
ie aortic valves. \ detailed pathological description was first givet by 
\loenckeberg in 1904. He described in detail the pathogenesis and mot 
phology of aortic stenosis with calcareous depositior his author called 
ttention to the fact that lesions of an atherosclerotic nature affecting the 
valves regularly begin to appear beyond the age of 35 years In the athero 
sclerotic group, Moenckeberg rat scribed al " 4scel ding valve sclerosis Fr 
wherein the changes take place in the lavers of the valve facing the sinus of 
Valsalva, from which point the process extends up tl ilve leaflet to thi 
free margin. He also described a ** descending tyj vhere the lesion starts 
primarily in the aorta and extends down onto tl ilve leaflet and com 


missures. The fact that calcareous aortic stet is seen most frequently 


hevond the age of 50 would indicate that the 1 t common cause of these 


changes is atherosclerosis. Howe a vel hen the: are most advanced 
calcific deposits in the aortic valve S witl conconiitant lesions 11 the aorta oO! 
coronary arteries or both a non-infective basis of the disease cannot be as 


sumed. The difficulty in evaluating the question of atherosclerosis or 1 


fection as factors has been well stressed by [atl in his summary ot 


~<~+2 | 
5? cases. 

2. Rheumatic Fever. The fact that calcare rtic st $s seen 1 
41 ¢ ¢ - 7 1s4 ] , 1_] 

age group in which active endocarditis curs would make it 
appear that degenerative heart disease at t] therosclerotic changes as 
sociated with the degenerative processes are the most trequent causes ot 
calcific changes in the aortic valves lif tv in obtaining any definite 

story of rheumatic infection in man) ses rs this concept It is 

proper to call attention to the fact that, si t] eroup is farthest removed 


m that period of life during which a rheumatic fever is common, 
dences of active rheumatic disease are not t pected either on clinical 


examination or at postmortem examinatio1 failure to elicit a history 


previous rheumatic disease 1s not unusu r even in mitral stenosis 
hich is almost always due to rheumatic fever story of such infection is 
obtained only in about 50 per cent of thi es according to the analysis of 
Christian. In an excellent survey of 123 cases of aortic stenosis McGini 
and White "' report a previous history of rheumatic fever in one-third of the 
re group. There was a definite histor rheumatic infection in 23 


| cent of those who came to aut PSV al d in 46 per cent of the clinical 


series. Cabot * concluded that his cas vel ue to previous rheumatic dis 


j 


but could not very well correlate the age a1 ex incidence with rheu 
natic fever. In none of our cases was there any history suggestive ot 
previous rheumatic infection In Cases 2 and 8 of our series the probability 
revious rheumatic disease must be considered n though there were 
mitant evidences of degenerative 


Healed Infee tive k:ndocarditis We are indebted to Libmar LO! 


knowledge concerning the relationship subacute bacterial endo 
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carditis to chronic valvular defects. According to Libman’s * concept hea 
ing of the valve takes place after the patients become bacteria-free. Sul 
sequently, calcific masses are deposited in the valves which interfere wit 
their function. In these cases there is usually a history of a primary val 
infection complicating the rheumatic phase. This is followed by a fre 
interval of months or years with subsequent reinfection of the diseased val\ 
commonly by the Streptococcus viridans. The clinical course at this stag 
may be that of a severe active bacteremia, or the infection may be very | 
grade and run a protracted clinical course. If healing takes place the: 
may be evidence only of a valvular defect. Case 4 of our series presente: 
the following pathological feature which leads us to believe that it belongs 
in this group of healed infective endocarditis. This patient had an aneurysm 
of the hepatic artery and areas of infarction in the kidney and in the spleet 


in addition to the calcification of the aortic and mitral valves. The opiniot 
that bacterial endocarditis may be healed by calcification was recently ex 
pressed by Perry.’* ‘This author states that it is probable that in those cases 


where calcific nodes are found on one of the cusps of the aortic valve, in the 
absence of atheromatosis, an unrecognized active bacterial endocarditis later 
healed may have been the cause. The presence of old renal infarcts, the ab 
sence of pericardial adhesions, and the fact that both diseases (calcareous 
aortic stenosis and subacute bacterial endocarditis ) predominate in males, 
are, in the opinion of Cabot,’ suggestive evidence of healed subacute ba 

terial endocarditis. 

4. Congenital Defects. Weare greatly indebted to Osler “ for the pres 
ent day knowledge of the relationship between a congenital defect (bicuspid 
aortic valve) and the development of calcareous aortic stenosis. The pri 
disposition of this type of congenital lesion to calcific deposition or the o 
currence of superimposed infection was shown by Osler and by Abbott 
in Case 5 of our series we have all the criteria as laid down by Osler for th 
identification of congenital bicuspid valve. We believe that the depositior 
of calcium in this case was engrafted upon a congenitally defective valv« 
which infection did not occur. Careful search of other organs and viscera 
failed to reveal any presumptive evidence of a previous endocarditis. Recent 
analysis of nine cases“ of congenital bicuspid aortic valve indicate th 
marked tendency for calcific deposition in these individuals. In our patient 
there were no other congenital abnormalities either in the cardiovascula 
system or elsewhere, other than in the bicuspid aortic valve. Syphiliti 
changes in the aorta with the subsequent pathological changes involving 
aortic valves never result in a stenotic lesion of this valve. 


CLINICAL FEATURES 


The murmur of calcareous aortic stenosis may be described as extrem 
loud and may be either musical or hard and saw-rasping. At times t! 
murmur may be so loud that it may be heard; to quote Stokes,'' “ at s 
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distance and with a patient resting in a chair, the thrill may be transmitted 

» the arms of the chair.”” The radiation of the murmur is classical. In 
variably the direction is upward and to the right side of the neck, and at 
times the murmur may be heard in the paravertebral area on the right side 
posteriorly at the level of the second thoracic vertebra [f there is associ 
ated calcification of the mitral ring there may be a loud systolic murmut 
heard at the apex.** This murmur radiates upward along the left sternal 
border and, as described by Libman,** becomes intensified over the aortic 
area. ‘The apical murmur under these circumstances is also transmitted to 
the left axilla. 

\ distinct thrill over the aortic area is usually present in calcareous 
aortic stenosis. ‘The thrill at times is more perceptible when the patient is 
in the upright position. The character of the second aortic sound is an 1m 
portant consideration in the diagnosis. JT] bsence of the second sound or 


a marked diminution in its intensity is the most important single confirma 


tory sign 1n calcareous aortic stenosis. ‘This is especially true 1f hypertension 
xists At times the second sound is replaced by a soft blown A diastolic 
murmur. In our studies we have not encountered any signs of clinical in 


sufficiency of the aortic valve. 
The advanced age of the average patient is such that changes in the wall 
{ the radial artery make the detection of fine differences in pulse excursion 
rather difficult. We, therefore, did not place much importance on the pres 
ence of the typical pulse of aortic stenosis (rarus, parvus, tardus and longus ) 
Information gained from the study of the blood pressure values was not 
significant for the reason that this factor is dependent on too many variables 
1 sufficiency of the left ventricle, MmVvot irdial tone, condition of the pr riph 
vessels, etc. ). 

\ngina as a prominent symptom in calcareous aortic stenosis has recently 
heen reported by Boas.’* This author stressed not only the symptom of pre 
cordial pain but also called attention to heart-block and a tendency to syncoypx 
this group. In view of the high incidenc associated calcification of 
the coronary arteries with some resultant insufficiency, it is not surprising 

angina pectoris is a frequent clinical featur Pain has been known to 
be accompanied by sudden death, with or without changes in the rhythm 


When the changes in the annulus fibrosus extend into the membranous por 


tion of the septum, changes in cardiac rhythm are to be expected. Partial 
mplete block or bundle branch block may follow if this septal process 
takes place in the angle between the anterior cusp and the right posterior 


cusp, at which site the conduction tissue is located In a patient who had 


calcareous aortic stenosis with attacks of syncope, Marvin and Sullivan °° ob 


tained electrocardiographic tracings during the period of syncop« Phey 
uded that these attacks of syncope were due to an abnormal carotid 
sinus reflex. This is of practical clinical importance especially in undet 


taking an operation upon an elderly patient who shows signs of calcareous 
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aortic stenosis. Sudden death while under anesthesia may be due in the 
patients to an abnormal carotid sinus reflex or rhythm changes. Sudd 
death in Case 3 (N. W.) could not be explained by any morphologic 
changes. A mechanism such as that described by the above authors might | 
invoked in this death. The sudden deaths which occurred in Cases 2 and 
were due either to acute coronary artery occlusion or to extension of 
calcification from the aorta to the coronary arteries. 


SUMMARY 


Calcareous aortic stenosis is a disease predominantly affecting males and 
usually occurring past middle life, but occasionally encountered in younget 
persons. ‘The outstanding physical signs are the typical murmur, accom 
panied by a diminished second aortic sound and a palpable thrill over t! 
aortic area. The heart is enlarged. The stenotic aortic lesion is usuall 
accompanied by changes (atheromatous ) in the aorta and coronary arteries 
and at times by calcific changes in the mitral valve and ring. The syndrom 
of angina pectoris and disturbances in cardiac rhythm are commonly see1 
in this disease. ‘The occurrence of sudden death is a striking and frequent 
characteristic. 

In this communication we have reported nine cases of calcareous aortic 
stenosis and have discussed the etiological factors, morphological changes 
and clinical features. 
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THE DETERMINATION OF BILIARY TRACT INFEC- 
TION WITH THE ENCAPSULATED 
DUODENAL TUBE* 


By Joun Russett Twiss, M.D., F.A.C.P., R. FRANKLIN Carter, M.D., 
and RicHarp Horz, M.D., New York, N. Y. 


THAT it is now possible to determine biliary tract infection with consid 
able accuracy, without operation, has been proved by the correlated pri 
operative and operative bacteriological findings in a series of 120 patients 
with chronic biliary tract disease. In each case a pre-operative duodenal 
drainage was performed under sterile precautions with the encapsulated 
Twiss duodenal tube,’ and the bacteriological findings of the duodenal bile 
were compared with those of specimens obtained from the biliary tract at 
operation. The findings were identical in such a large proportion of the 
cases studied that the use of this procedure as a diagnostic measure seems 
fully justified. 

The importance of being able to ascertain infection of the biliary tract 
cannot be overestimated. The excellent results of early surgery in patients 
with infection are well known, likewise in those with stone, obstruction, or 
malignancy. On the other hand, careful follow-up studies have shown that 
in the absence of these conditions, surgical treatment frequently gives un- 
satisfactory results. We believe that this can be attributed in many cases 
to an inability to determine the presence pre-operatively of biliary tract in 
fection. Another reason is disregard for functional disorders or dyskinesias 


of the biliary tract, usually not associated with infection, which were first 
described by Westphal * and by Ivy and Sandbloom.* 
ly 


In biliary tract disease reliable evidence of infection can be obtained on 
by isolation of pathogenic bacteria upon culture. This is possible by the us¢ 
ot the duodenal tube, which was introduced by Gross * and Einhorn,’ ai 
greatly improved in diagnostic value by the Lyon® method of duodenal 
tubation. Further contributions have been made by Rehfuss,’ Levine,” and 
many others. The reliability of diagnostic duodenal drainage is dependent 
upon a recognition of the fact that the normal fasting duodenum is sterile, 
as established by the investigations of Cushing and Livengood,” MacNeal 
and Chace,’® and Kellogg."* The value of cultures taken under proper 
cautions in establishing a diagnosis of biliary tract infection has been recog- 
nized for many years; among early contributors to the literature should be 
mentioned Lyon,® MacNeal and Chace,’® Smithies,’*” Whipple,’* and Garbat. 


y 
fay al. 


Infection as a cause of disease of the gall-bladder and bile ducts has long 


4 


been recognized. Early experience in surgical treatment showed a very high 
* Received for publication June 10, 1939. 
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incidence of infection. More recent reports, however, have shown a dis- 
tinctly lower percentage of positive cultures in the gall-bladder removed at 


operation. This is probably partly due to improved methods of diagnosis, 
treatment of those pa 


1 


which have led to the earlier recognition and surgica 
tients having definite cholecystitis. arly treatment has probably many 
times prevented the element of infection from being superimposed upon other 
conditions, such as functional disturbances or cholelithiasis 

The actual incidence of biliary tract infection, as demonstrated from 
bacteriological cultures made at the time of operation, can be shown by a 


study of the literature. In regard to the bacteriological findings in bile re 
moved from the gall-bladder at operation, Hartma1 in 1903 reported an 
incidence of infection of 78 per cent, Rosenow in 1916 55 per cent, Rov 
sing ** in 1923 11 per cent, Judd, Mentzer, and Parkhill’* in 1928 31 pet 
cent, Branch *’ in 1929 reported 19 per cent. Hanssen and Yurevich 
found in a series of 104 cases studied in 1935 that 20 per cent of operative 
bile specimens showed positive cultures In the authors’ present series of 
120 patients the incidence of infectior th \ act as a whole was 24 
per cent. 

\ complication in the pre-operative determination of biliary tract infec 


tion is the known fact that positive cultures may be obtained in a higher 


percentage of cases from the va l-bladder wall than from the eall bladdet 
bile Thus Judd, Mentzer, and Parkhill found positive bile cultures of 
the gall-bladder bile in 15 per cent of a series of 200 cases, whereas the gall 
bladder wall proved positive in 40 per cent Other investigators, however, 
have found lesser degrees of differenc \loyniha reported 31 per cent 
positive cultures in the gall-bladder bile, 37 per « gall-bladder wall 
Branch found the respective incidence of infection to be 19 per cent and 
2) per cent, Hanssen and Yurevich* obtained 20 per cent positive cultures 


from the gall bladder bile, 30 per cent in the ¢ ill-bladder wall 
the past duodenal drainage has not proved entirely accurate as a means 
lemonstrating biliary tract infectiot In 1921 Whipple’ reported, in a 
series Of 26 cases, a 50 per cent correlation between the cultures obtained at 
operation upon the biliary tract and those obtained in duodenal drainage cul 
pre-operatively. In 1934, Lyon® reported that in 101 cases coming 


to operation the organisms found at operation had been found present in 


} ] 


duodenal bile in the majority of cases; a detailed study acterial cultures 
Was not reported. 
he most detailed of the pre-operative and operative bacteriological stud 


les Which has come to our attention is that of Hanssen and Yurevich™ of 


this clinic, who reported a series of 104 operative patients in 1935. In this 
group duodenal drainage cultures were sterile in 25 per cent of the cases, 
Whereas at operation the biliary tract proved to be entirely sterile in 67 pet 
cent of the patients. Therefore duodenal drainage indicated infection in 75 
per it of the patients, whereas operation proved infection in only 33 per 


cel l‘urthermore 75 per cent of the positive duodenal cultures showed a 
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mixed growth of three or more types of organisms, while at operation « 
5 per cent of the cases showed more than one. The predominating bacteria 
at operation were B. coll, streptococci, B. typhosus, and staphylococci. 
duodenal cultures were predominantly staphylococci and streptococci. 

The duodenal drainage reports of Hanssen and Yurevich ** with 25 pet 
cent sterile cultures, compare very favorably with other reports of simi 
work. ‘The highest incidence of sterile cultures of duodenal bile in the lite 
ture is that of Buttiaux,** who in 1931 reported a series of 50 cases, witl 
42 per cent negative cultures. Garbat “ in 132 cases found sterile cultures 
in 38 per cent, Whipple's’ series has 15 per cent sterile cultures 
operatively. In 1935 Lyon® reported a series of 905 drainages, having a1 
incidence of 15 per cent sterile cultures. An extensive discussion has 
published by Rehfuss and Nelson.” 

These findings led Hanssen and Yurevich *' to the conclusion that ‘ the 
present technic for the bacteriological study of bile obtained by duode1 
drainage is unsatisfactory because of the frequent occurrences in cultures 
contaminating organisms from the pharynx, buccal cavity, and stomacl 
They further stated that “a technic must be developed which will eliminat 
or reduce to a minimum the confusion due to the presence of such conta 
nating organisms before cultures of bile obtained by duodenal drainage cai 
be depended upon to supply reliable evidence of infection of the biliary tra 

Shortly after this publication Twiss and Phillips ** reported an improv 
method of obtaining specimens of duodenal bile by means of an encapsulated 
duodenal tube.’ The preparation of the tube and its use have been described 
in detail by Carter, Greene and Twiss.*’ In short, the bucket of a sterilized 


1 1 
hot } 
( 


Twiss duodenal tube is covered with a keratin-coated gelatin capsule, whic! 
is dissolved off after the tube has entered the duodenum. Contaminations 
at the syringe end of the tube are eliminated as far as possible by the use of a 
3-way stop-cock, through the side arm of which the bile for culture 1s 
collected. 

The superiority of the encapsulated method in obtaining bile specimens 


for culture was demonstrated in the introductory article. A comparative 
study was then reported of 165 drainages upon a series of 50 patients, using 
both the encapsulated and *“* open” methods. The encapsulated method gave 


r 
( 


a considerably higher incidence of sterile cultures and more cultures ot} 


ganisms significant of biliary tract infection than that found with the 
“open” method. Furthermore the encapsulated method gave a lower pro 
portion of mixed cultures and types of organisms found in throats and gas 
tric contents of the same patients. 

Since this article was published there have been few reports in the litera- 
ture about investigations of this character. Among these should be men 
tioned that of the German clinicians Kopnic and Melnik,*’ concerning th 
generally conceded diagnostic value of duodenal drainage in typhoid fever 
and the favorable results of the Italian Repetto * in the diagnosis of ve 


infections of the extra-hepatic biliary tract. 
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DETERMINATION OF BILIARY TRACT INFECTION 
Pursuant upon the report of Twiss and Phillips “ it is now our purpose 
to evaluate the results which have been obtained in a series of 120 consecutive 
operative cases which were studied in the Biliary Tract Clinic of the New 
York Post Graduate Hospital In each case one or more pre-operative duo 


denal drainages were performed by the encapsulated method; 


QO! dilute and the concentrated specimens ot bil obtait ¢ d were 
ra I 
Bacteriological findings in culture yf duo t 120 
\ ( 
\ll cultures steril 
Positive cultures, 1 or 2 types of pathoget 32 
Positive culture 1 or 2 type 
organisms 
Positive cultures, 3 or more typ 
Total 
I] 
\ comparative study of cultur 
from the biliar 
Bac 
Number of Cases Duodenal Oper 
ti é 
74 Nega \ 
1 Nega 
Total 75 
Po ( 
0 Posit P 
5 Positive P é il 
3 Positive a 
17 Positive N 
Total 45 
{ supervision ot Dr. \dele Sheplar of tl kepartment ot 
+ +] - 5 - ° -- 14 1, ¢ 
\t the time of Operation, specimens for culture ere obtaine¢ 


bladder bile, the gall-bladder wall, the cystic duct node, and stor 


, 

in patients having a choledochotomy, bile was taken from the 
culture. lXvidence of infection was considered to be the 

positive cultures of bacteria in any part of the biliary tract, o1 


n ot duodenal bile. 





the duodenal 


cultured undet 
Per ( t 
0H.4 
) 
ZO 
) 
Q 
6? 
j 
> 
14 
) 1 
Bacteriol a 


l of the gall 
les 1f present 
common duct 

presence oO! 


11) ally speci 











2108 J. R. TWISS, R. F. CARTER, AND R. HOTZ 


The results of the duodenal drainage cultures are shown in table 1. 
is here seen that sterile cultures were obtained in all specimens of duoden 
bile in 75 patients or 63 per cent of the series, and one or two types of « 
ganisms considered significant of biliary tract infection in 32 patients or 
per cent. It is therefore apparent that findings considered satisfactory 
diagnostic purposes were obtained in 89 per cent of the patients, wher 
contaminations (non-pathogenic or mixed growths of bacteria) resulted 
but 11 per cent. 

A comparative study of bacteriological cultures of duodenal bile and 
the specimens obtained at operation is shown in table 2. Here it is s 
that 74 of the 75 patients having sterile cultures of duodenal drainage 
proved to have sterile cultures from all parts of the biliary tract at operation 


TABLE III 


An analysis of the 28 patients having positive cultures in both the duodenal bile and opet 
specimens, showing the types of organisms found in the duodenal 
bile and in the biliary tract at operation 


Bacteriological Findings 


Number of Cases Duodenal Drainage Operative 
& Colon bacillus same 
2 Colon bacillus-streptococcus Same 
8 Typhoid bacillus Same 
I Non-hemolytic streptococcus Same 
l Staphy lococcus-streptococe us Same 
1 Colon bacillus-staphylococcus Colon bacillus-streptococcu 
l Colon bacillus-streptococcus Colon bacillus 
] Streptococcus staphylococcus Streptococs us 
l Colon bacillus-staphylococcus Colon bacillus 
l Bacillus proteus-streptococcus Bacillus proteus-streptococcus 


st iphy locox cus 


1 Colon bacillus Non-hemolytic streptococcu 
l Colon bacillus Bactlus proteu 
l Streptococcus Staphylococe us 

Total 28 


Of the 28 patients having positive cultures both in the duodenal bile and 1 


the biliary tract, 25 had the same type of organisms in the biliary tract 1 


had been cultured in the duodenal bile. Of the remaining 20 patients having 


positive cultures of the duodenal bile, 17 were negative at operation and 
showed organisms in the biliary tract different from those in the duod 
drainage bile. 

An analysis of the 
both the duodenal bile and the operative specimens is given in table 3. In 2 


28 cases in which positive cultures were obtained 1 
cases identical types of organisms were found in both the duodenal bil 
the operative specimens, even when two types of organisms were found 11 
biliary tract at operation. In five patients two types of organisms wert 


{} 
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found in the duodenal bile, whereas the operative specimens showed but one 
) ° 4 > 4 , . 


of these. In only three cases of this group, or 2 per cent of the entire se 
ries was there no agreement between the duodenal drainage and operative 
findings. 

A summary of the 18 cases in which either positive or negative bacterio 
at operation is given 


~ 


logical findings in the duodenal bile were n 
in table 4. In only one patient (number 46) a single sterile pre-operative 
specimen was not confirmed at operation he biliary tract here showed a 


streptococcus. Seventeen other patients had positive cultures of duo 


i I \ 
\ summary of 18 cases in which the pre-operat I rainage cultures were at 
variance with the operative cultur M 1ed follow 
stimulation with magnesium sulphate QO r olive oil 
‘*Mixed” cultures are those having three or re tvpes of bactet 
Baz 
(ase Number Duodenal Drainag« Operat 
29 Mixed—all three spe Nex 
30 Mixed—all three spe Neg é 
3] Non-hemolyti stre Neg 


specimen only 
0-1 and 0-2 negative 

32 Mixed D-—1 and M-1 specimer Ni 
0-1 and 0-2 negative 

33 Mixed 1) l specimen oO! N 


O—1 specimen negat! 


34 Vicro. catarrhalis-streptococe N i ( 

35 Friedlander bacillus N 

36 Colon bacillus N 

37 Mixed—in all specimet \ 

38 Mixed—in all specimen N ‘ 

39 Mixed—in all specimen Neg 

40) Mixed—in all specimer Neg 

4+] Mixed—in all specimens Ni é 

$2 ( olon bac illus in all specimens N 

3 Mixed—one specimen on] N vi 

44 Streptococcus in D-1 onl N 

0-1 and M-1 negative 

45 Mixed in all specimens Negative 

16 Negative—only D-1 cultur Streptococcu 
denal bile; in each the biliary tract was sterile at operatior Che cultures 
labelled “* mixed ” were considered contaminations at the time of the drain 
age because of the presence of three or more types of bacteria, a finding never 


confirmed at operation. This conclusion seemed further justified because in 

most of these patients there were organisms in the duodenal bile such as the 

ococcus catarrhalis, pneumococcus, Friedlander bacillus, or the Stap/ 

{ us albus, which are rarely if ever found in the biliary tract at operation 
aking into consideration all cases in which the duodenal drainage bac 

teriological findings were not confirmed at operation, there was disagreement 


r en the duodenal drainage and operative findings in 21 cases or 17 pet 
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cent, of the total series. The diagnostic accuracy of the duodenal draina 
findings may therefore be considered to be 83 per cent. By eliminating 
13 cases of disagreement obviously due to contaminations of duodenal bil 
the diagnostic accuracy of those drainages considered satisfactory is 
creased to 93 per cent. It is hoped that more experience with the enca 


sulated method will further reduce the incidence of contamination of 


duodenal bile. 
SUMMARY 


1. In a series of 120 operative patients with chronic disease of tl 
gall-bladder diagnostic duodenal drainages were performed pre-operative! 
using the encapsulated Twiss duodenal tube. 

2. Bacteriological cultures were made of the specimens of dilute 
concentrated duodenal bile and of specimens obtained at operation from 
gall-bladder bile, the gall-bladder wall, the cystic duct node, and stones 
present. 

3. Positive cultures were considered to be evidence of infection wl 
found in any specimen of duodenal bile or in any part of the biliary tract 

4. A comparison of the pre-operative and operative bacteriological fir 
ings gave the following results: 

(a) Sterile cultures of duodenal bile were obtained in 75 cases, in 74 tl 
biliary tract proved sterile at operation. 

(b) Positive cultures of duodenal bile without evidence of contamina 
tion were obtained in 28 cases, in 25 the same types of organisms were found 
at operation. 

(c) Positive cultures of duodenal bile were obtained in 17 patients | 
ing a sterile biliary tract at operation, in 13 there was evidence of contami! 
tion of the duodenal bile. 


5. The pre-operative diagnostic bacteriological findings were confirmed 
at operation in 83 per cent of the cases. Disregarding drainages considered 
unsatisfactory because of contaminations, the pre-operative and operative 
findings agreed in 93 per cent. Bacteriological cultures of duodenal bil 
obtained under sterile precautions, by means of the encapsulated duodet 
tube, afford reliable evidence of biliary tract infection. 
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HORMONAL THERAPY FOR THE TREATMENT 
OF HIRSUTIES 


A Preliminary Report * 
By GeorceE B. Dorrr, M.D., F.A.C.P., Brooklyn, New York 


ALTHOUGH it is true that to date physiotherapy has been the chief means 
employed in the treatment of hirsuties and hypertrichosis in females, it is 
cbvious that, whereas it has its merits, it is a form of therapy which does 
not in any way take cognizance of the etiological factors involved. Al 
though it is true that the etiological factors in hirsutism and virilism have 
not been definitely established, there is sufficient evidence as found by many 
investigators to indicate that the root of this disturbance is a glandular 
dyscrasia which usually can be associated with a disturbance of the adrenals, 
the ovaries or the pituitary. The recession of masculine characteristics, 
even though temporary, which ensues after removal of an adenoma of 
adrenal or of the ovary, or the recession or abatement of masculinizing char 
acteristics which ensues after resection, in whole or in part, of a hyperplastic 
adrenal gland, suggested to investigators that it is a glandular derangement 
probably caused by the neoplasm or by the hyperplasia.’ 

I, too, believe that there is a glandular derangement involved in cases 
presenting hirsutism and masculinization even where no neoplasm is ap 
parent. Ina series of eight cases of hirsutism which I studied, I found that 
treatment with hormonal therapy in an attempt to regain glandular balance: 
produced some surprising and promising results. 

As a result, I am presenting for consideration the histories of this grouy 
of eight cases of females who presented such hirsuties and other masculiniz 
ing characteristics. My choice of cases for this series was in no way in 
fluenced by the results obtained with hormonal therapy; these cases wer 
included merely because of the consecutive order in which they appeared 
for treatment when this study was undertaken. 

The therapy administered by me in this series of aneoplastic glandulat 
cases presenting hirsuties was based upon some of my own clinical observa- 
tions, as well as upon the findings of Zondek, and Greenwood and Blythe 
it was also in line with the observations and suggestions of Kurzrok 
Zondek,’ in his observations, found that estrone is rapidly absorbed when 
administered cutaneously. Greenwood and Blythe * found that the type ot 
feathers in the capon could be modified by the cutaneous injection of estrone 
so that at the local site of such injection the feathers changed to those 0! 


the hen, whereas the rest of the feathers on the body surface remained thos 
of acapon. Kurzrok* and his associates found that the skin was very sus 


ceptible to the action of male hormone, so that in consequence it mig 


* Received for publication August 3, 1938. 
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spond by hirsutism even in the absence of any other masculinizing features 
In hirsute females showing verified adrenal neoplasm and adrenal hyper 
plasia, Kurzrok* and other investigators ® found that there is a prepon 
derance of male hormone being produced in such cases, presumably by thi 
hyperfunctioning adrenals, which checks the normal amount of female sex 
hormone that is being produced by the ovary <urzrok therefore suggested 
the possibility of suppressing the male hormone production by injections of 
estrone or its derivatives, not only by intracutaneous injection, but by 
inunction directly to the skin. 

In view of the above, I attempted in my series the use of estrone by 1n 
unction and by hypodermic administration in some cases in an attempt to 
modify the hirsute areas directly and to flood the system with a product of 
the ovary in order to counteract the effects of the hyperfunctioning adrenal 
In addition, in others, I attempted the use of a gonadotropic tactor of the 
anterior pituitary gland, in an attempt to provoke stimulation of the ovary 
directly. By using the various types of therapy, I hoped to be able to study 
the responses to the varied therapy, both estrogenic and gonadotropic, and 
thus evaluate, if possible, the effects and benefits, if any, of these products in 


fernales presenting hirsuties and other masculine characteristi 





Cas l, ized 15 ye \ ¢ f te ¢ 
nted an overgrowtl ot moderatel lor n ti ul ( n 
ehs and legs Her menstruation had started o1 r ag it the age of 14 ve 
vas regular for a while, but now « 1! nly ¢ two to thre 

The patient was of the tomboy type H ess, and manneris! tended 

rd the masculine type. She did es 

5 quite athletic. 

he patient was obese veigl Ing ] ve ul o] 1 is 64 r | e 
per measurement (as measured from t toy t the 1 to the he is 30 

es, the lower measurement (as measut f; the 1 f the pubis to the vertex 
the head) was 34 inches—a eunucl | proport H if 

Che mammae were prominent 

hypertrophied; the clitoris was enl é 

ounding toreskin he suprapubi terol iS 11 exte 

up to the umbilicus. Axillary hair v nt ere V pparentl 
lence of neoplasm in the pituita: 

Roentgen examination revealed a closure ot é the ind rist and 

. v, and an apparently normal skull and s« t e only significant chi ] 
ng in the fasting blood was a choleste ] f 1951 nad 1] a at 2h 
rmann reaction was negative met t lus 3 per cent at 
outset of treatment (At the « 13.6 en 
Y pet cent. ) 
\n estrogenic hormone in small dose ve hvpodermi et é , 
After about two months of treatment there ( t but definite are on tl 
and anterior aspects of the thig! 
* The amniotin for hypodermic use and in ointt t by E. R. Squib 
w ns, the theelin by Parke, Davis & ¢ the prog by 2 ring ( ill 
nic hormones. —The emmenin—a pl ntal ( 
g properties and some gonadotropic-like effect, 1 e, a in anterior pituitat 
lotropic factor (which contains als u ( 


d by Ayerst, McKenna & Harris 
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An estrogenic ointment (this ointment contained 1000 I.U. per gram of substar 
was then applied daily for about one month to the hairy region of the face, ar 
parts of the thigh, in addition to the hypodermics of estrone. The only apprecial 


effect resulting from the use of the ointment was a breaking off of some of the hai: 
I 
I the tace peca 


] 
iC] 


at these local sites, but the roots remained. On the whole, the skin 
somewhat clearer, but there was no other effect except that the hair on the face seeme 
somewhat bleached. With this combination therapy the extension of the suprapul 
hair to the umbilicus was still present, but the hair on the legs, though still preset 
After one month ointment was discontinued, but 


+ 


showed areas of sparseness. 
hypodermics were continued for another two months. 

At the termination of five months of treatment the patient had lost about 
pounds on a restricted diet. Her menstrual periods were still 
treatment. ‘The clitoris was still prominent; the voice was not as gruff as origina 
her gait and carriage seemed more feminine. The mother said that the patient 
beginning to show an attraction for the opposite sex. 


trant 


A report from her friends about one month after discontinuation of treatment 


row 
Ol 


indicated that she seeks the company of males, mixes well with females, uses 1 
and face powder and even thinks of knitting. (These were foreign to her before.) 

One and a half years later, at the age of about 17, the patient was rechecked | 
me. She informed me that she goes out with the opposite sex, mixes well with tl 
of her own sex. Her periods have been regular since the discontinuation of her 


tr 


ment; her flow is good, lasting three to four days. However, there had been regré 
of hair since treatment had been discontinued. thigl 


face was still present. 
Case 2, 23 and married, appeared for treatment of obesity and superfluous | 


"tient 


growth. She had been treated at times for various glandular conditions. The patie 


was nervous, irritable, tired easily and was “lazy.” Her menstrual periods stat 
at 12 years and had been regular since. Her libido was not disturbed. 

She weighed 162 pounds, was 51 inches in height, and presented normal 
proportions. There was a marked hair growth on both cheeks, upper lip, chin 
neck, which the patient had been accustomed to bleaching, in addition to frequ 
shaving of the neck and chin. The thighs and legs were completely covered wit! 
hair; the suprapubic hair extended up to the umbilicus. The « 

There was no evidence on examination of any neoplastic pathology. The sell 
The basal metabolic rate was 0 and plus 27 per cent on two dit 


De 


‘litoris was not enlarged 


turcica was normal. 
ferent occasions. A fasting blood sugar was 90 mg. 

The patient was placed on a restricted diet, estrogenic hormone by hypodert 
several times a week, a placental preparation—emmenin—by mouth, and estroge 
ointment to be used by inunction on the face (100 grams containing 100,000 I.U 
used ). 

After two months of this therapy the patient showed complete loss of hat 
cheeks and neck. There was an occasional loose hair still present on the chin, 


There were moderately large hairless areas ot e€ 


shaving was no longer necessary. ’ 
back of each thigh. As a whole the patient was much better in spirit, was 
Her menstrual 


energetic, and had lost some of her excess weight. periods were 


changed by the treatment. A follow-up was not possible. 


Case 3 (figures 1 and 2), aged 17, presented a marked hair growth on the cheek 
and upper lip, and a moderate growth on her forearms, arms and legs. The pat 
dated the onset of the superfluous hair on her face from the age of 15, witl ( 


marked growth since that time. Her menstruation had started at 13 vears of 
but was always irregular, skipping periods for several months. The periods 


accompanied by headaches. 


irregular during the 


The hirsuties of her legs, thighs and 


air on the 


att 
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Her weight was 113% pounds, but she was prone to gain weight very easily if 
did not watch her diet; her height was 60% inches. The lower measurement was 
greater than the upper. Axillary hair was present. There was a moderate amount 
of hair on the inner and posterior aspects of the thighs and legs which the patient 
removed by depilatories. There was some hair in the sacral region. Pubic hair 
present with a slight extension to the umbilicus. The clitoris was not enlarged. 
breasts were well developed. 

Roentgenograms revealed no existing pathology of the skull; all epip 
The basal metabolic rate was 0.5 per cent. 


hyses of 


wrist, hand and elbow were closed. 
fasting blood sugar was 77 mg. 
The patient was given an estrogenic ointment by inunction of the face. 
200 grams of the ointment (200,000 I.U.) in a period of four months. Here, too, as 
in the previous case, there was a breaking off of some of the hairs and a bleaching of 


She used 


the originally dark hairs. One month after the use of the ointment there appeared t 


be an acne of the right cheek, and therefore ointment was applied to the left cheek onl 

After three months of treatment with the ointment, an estrogenic hormon 
moderate doses was given by hypodermic in addition to the estrogenic ointment. Aft 
one month of the latter combined treatment, without any marked perceptible effect, the 
hypodermics were discontinued. Subsequently, the patient noticed that the hair on the 
right cheek, where application of ointment had been discontinued, had now becor 
sparser than that on the left cheek, where ointment was being applied—the revers 
that which existed before any treatment was instituted. Then the appearance of 
pustules on the left cheek necessitated a discontinuation of the ointment complet 
The menstrual periods during the above treatment were still irregular. 

An anterior pituitary gonadotropic factor by hypodermic several times a week 
then instituted in addition to an oral placental hormone. Desiccated thyroid, gr. | 
daily, was added empirically. One day, after a month of this treatment, the patient 
informed me that the hairs on both cheeks were loose and that she had pulled ther 
completely and very easily. Examination showed that the hairs on both cheeks 
almost completely out, with the exception of a few hair roots which were loosely 
bedded and could easily be pulled out. This was quite a change, since on examinat 
only two days previously the hair growth was quite evident. However, about tl 
weeks after the hairs had fallen out there began a regrowth of hair on the face. 1 
hairs could be picked off very easily by pulling or by tweezer, something which coul 
not be done prior to treatment because of the firmness with which the hair had 
embedded. ‘The patient also thought that some of the hairs on her legs had fallen out 
It was noteworthy also that the abnormal hairs on the thighs, legs and abdomen cot 
be pulled out very easily in contradistinction to the normal hair which still rem 


quite firmly embedded. 

After about four months of the combined treatment including the pituit 
gonadotropic factor, the placental factor was discontinued and the patient continu 
only with the gonadotropic factor for the next six months. During this time 
had occurred a regrowth of hair on the cheeks, but this new hair was not quit 
Limost 


+ 


coarse as formerly; some hairs would fall out spontaneously at times, and 

of the abnormal facial hair could be plucked out very easily by the patient at 
This was true, too, of the superfluous hair situated on the legs, thighs, abdomen 
in the areolar region. 

During these nine months the patient had regular menstrual periods, wit! 
exception of the last one which was three weeks overdue. Her breasts definitely 
become fuller, her facial appearance more feminine. The patient discontinued 
ment; a follow-up could not be made. 

Case 4 was 23 and unmarried. Her complaint was that there was a thinni 


j 
| 


the scalp hair and dandruff, an overgrowth of hair on the face and body, and 
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gain weight very easily if diet was not tched. Her menstruat vhicl 


ney t 


gan at about 13 years of age, was always irregular and preceded for two t 


t three weeks by marked general discomfort and swe I I tiie ¢ { Her | 10 Was 

it normal. 

5 On examination there were noted some ble r on the cheeks, a slight 
uunt of hair on the uppet 
ny hairs on the back of the thig 

resent which extended along the midline to the u \ x y hair present 

he breasts were pendulous and contained 
peared somewhat hypertrophied; the clitori $ pl nent (about 1 cm.) 

{ tient stated that at times her voice would be a real | ut at ot tim is not so 


S low It was, however, gruffer than it had beet 


Her weight was 124 pounds; her height 6045 11 Het er measure 
ment was greater than the upper. The basal m« is minus 7.2 per cent 


lotal cholesterol in the fasting blood serum was 193 73. Roentgeno 
1 of the skull and osseous system were nor Lhe patient iparotomy two y«¢ 
go for an appendectomy; both ovari 


1 


Local therapy was given for the seborrhe the n addition, desic¢ 


thyroid in small doses and a restricted diet wert ind gonadotropic tact 

| | ] ; ‘ ‘ . ; ; + + ‘ 
was given by hypodermic several times a week \ nths eatmen 
the patient noticed that the hair on the legs fe 1t te « that there was det 


ly a good-sized area on one leg free from hai 1 that t el ni iperfluou 
uir on this leg could be removed by the slightest pu re that on the othe1 

as yet firm. The suprapubic hair extending to 1 so could be pulled 
5 out very easily, whereas the normal hair on the uch firme e hair on 
ternum was quite firm at this time 

After turther injections, the hair on the ster: ind is easily ex 
ted, as was the hair on the patient heel il hair-line Othe 


ve areas free trom hair were noted on the outer t ft é lhe seborrhe: 


> i 
t 4 ] } 1 4 ] e ® +1 ] ant ‘ 41 
( € SCalp had now cleared and the a 5 ¢ | ¢ { lite l i oug 
outset, due to the infection, the During t eri 
tment the patient menstruated regu ( 
lhe above therapy was continued mal Wit t. the on the 
KS Came Out completely, that on the a 
hair in other regions fell out in spots o1 ild lle 11 east 


However, after several weeks of this status ’ there is regrowt f the 


ial hair, but this new hair was finer at u embedde 


I idmitted that she was well ple ised th the ul ( t her treatment nce she 
een dissatisfied with previous physiotl Dy O n. whet e} f 
low-necked dress (a thing which she Lu viou ecaust 


wth on the midsternum), the sternal hai ( n te tent et 
to do was to a] 
as quite pleased with this accomplishment mitted that even thou 


1 af 11 . ' 
ply gentie pulling al 1 extract the ect , Che 


rs regrew it was quite an advantage to be to extract ther easil Oj 


attempting to pull these hairs prior to the initiat f the glandular treatme 


nful and produced inflammatory react the tissue at t Lir Trot 
the past year, during treatment, her menst el ecame more regu 


g in regularity by only a few days 


ve months after discontinuation of therapy the ent ted that although th 
nd midsternal hair was regrowing she wa te vith t result, since 
irs were very slow in their regrowth, | e, ¢ extracted he Ip ] 
ronto-parietal region was thinnins ut 1 t ndru 


Her menstrual periods were quite regula She d in the int 
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Case 5, aged 22, presented herself for treatment because of marked obesit 
gishness, and an overgrowth of hair which had its onset four years previously 
patient’s mother and sister also have abnormal hair growth, but not in any 
the patient's. Although the patient was a young girl, her appearance, due to o 
and facial hirsuties, was that of a matron. Her menstrual periods, which had 
at the age of 13, were regular, the flow lasting about six days. She was un 

The patient weighed 176 pounds and was 61 inches in height. Her lower 
urement was slightly greater than the upper. Her breasts were pendulous, containing 
much fatty tissue and some glandular tissue. Nuchal and superclavicular fat padding 
was marked, as were the fat deposits elsewhere over the body. 

Examination revealed no evidence of neoplasm. There was a marked hai 
on the chin, the neck, and on each of the outer portions of the upper lip. The 
were long, black and coarse. Some excess hairs of a finer texture were noted on the 
cheeks. There was no hair in the sternal region and no marked overgrowt! 
legs or thighs. Axillary hair was present. There was some slight extension of pubii 
hair to the umbilicus. All the abnormal hairs were quite firm when an atte1 
made to pluck them. The clitoris was prominent (about 1 cm.). 

Roentgenograms of the bony system revealed no apparent abnormality. The 
sella turcica was bridged. A fasting blood chemistry showed a total chole 
212 mg., sugar 94 mg. Her basal metabolic rate was minus 7.2 per cent. 

The patient was placed on a restricted diet and desiccated thyroid; gonad 
factor was given by hypodermic several times a week. 

After about three months of therapy, the patient noted that the hair on 
cheeks, and upper lip could be pulled out very easily, and, for the first time, 
free from hair. The regularity of this patient’s periods, though, was somew 
turbed ; one period was skipped. On the whole, the patient felt much better. 5S 
reduced 27 pounds in about four months, her appearance was much trimmer 
social outlook was brighter. 

Later, the superfluous hair regrew, as it had in the other patient, on the « 


“| 
ad ¢ 


outer margin of the upper lip, but these were not as coarse and could be pulle 


easily. 

Of interest is the fact that prior to treatment, due to her appearance, she 
obtain employment. Since then she has passed a physical examination foi vil 
service position. 

Case 6, aged 18 and unmarried, had not menstruated for the past year. Her 
periods had begun at the age of 13 years, but had been irregular ever since \t the 
beginning, her flow was fairly good; subsequently, it became very scanty. O 


sionally her breasts would hurt a little before her periods. She experienc: 
weakness. The patient admitted the existence of a normal libido. 

The patient appeared malnourished. Her weight was 107% pounds, her he 
was 62 inches. The body proportions were eunuchoid (lower measurement 


greater than the upper measurement). Her facial appearance and body cont ere 
more of the masculine type. There was an occasional acne papule on th 
back. 

There were a few blonde lanugo hairs on the chin and upper lip. H 5 
present on the midsternum (noted by the patient for the past two years 
were a few long hairs in the areolar region of the mammae. There was abut 
present in the axillary regions and in the suprapubic region, but the latter 
to the umbilicus. There was also hair present on the posterior aspects of t! 

; , 


legs, sacral region, and some on the forearms. The hair was quite firm 
plucking. (The patient admitted that her mother also had some excess 
thighs and legs, but none on the abdomen or face. ) 

The breasts were moderate in size, but the patient stated that they 


1 
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ed in size lately. The external 


inent clitoris, which was al 


il t 


f 


Roentgenograms ot 


ved epiphyseal closure of the han 


9.8 per cent. The patient did n 

\nterior pituitary gonadotropi 

ek 

\fter about a month of therapy t 

flowed for about two days. ‘T1 

ng. 

\fter about two and one-half 
chest wall and abdomen wet 

One month after the above pet 


n both groins, but no vaginal 


months later, the 1 
During this time the pat 


ed a more tem 


lwo months after this last st 
2 two and one-half days 
ipubic hair Oo! the abdot en ¢ 
firm. Of interest is the ( 


vely longer period of time than 
\t the end ot SIX months Ol 


felt stronger, was quite « 


/ (figures 3 and 4), 1 


plained of acne 


it the age ol 1115 vears A] 


ul inn 
isted themsel ve ind be¢ ( 
four days, but lately w 
‘ 1 ; , 
ne age ol! 13 vears I 
ndition, desire tor social 1 


her and brother are both extret 


e patient S facial appearance 


FOR 


e 
} 
e 
( 
et 
. 
\ 
¢ 
( 
i 
¢ 
¢ 
r 


Her entire body surface, inclu 
I ictically covered wit! Ol 
as much more than one set 
hairy males Chere was 1 
c escutcheon was heterol 
external genitals appeared 
t ypertrophied ; the clitoris 
ot the toreskin Her voice 
€ was no evidence of net }) 
1 of 220 mg., glucose 75 
veight was 9714 pounds, he 
patient was given gonadotr 
eek 
two months of treatment tl 


would fall out 
prior to treatment \t 


1 
me much more easily 


icne a 


Phe patiet 


t times would cleat 
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With continuation of the treatment there were noted small areas on the 
the lower two-thirds of the legs that were free from hair. 

The patient has now been under treatment for 10 months, but the best that 
be done for her so far has been to bring about a more feminine appearance, a loos 








Fic. 3. (Left) Case 7. Note marked hirsuties before institution of hormonal 


Fic. 4. (Right) Case 7. Note legs after 9 months of hormonal therapy. Thi 


was plucked quite easily by the patient 





of some of the hair on the cheeks and chin, which could be plucked with mor e 
originally, and a loosening of the hair on the lower two-thirds of the legs w! q 
patient was able to pluck almost completely and with ease. | he rest of the | h 
including that on the upper lip, is still quite firm to plucking. It was at 
others in the office that the patient's appearance had become more feminin 

n 


In view of the experiences in the other cases treated, I was disappoint: 
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slowness of response to the therapy. However, 
hirsuties I had ever seen, and any favorable re 
evidenced by the loosening of the hair on the | 
was gratifying. 

Later, in this case too, although thet 


19 


regrowth of hairs on the cheeks and chin. 
resisted plucking much more than did tl 
periodicity of several of her menstrual 
seven and one-half pounds. 
\t one interval, during the course « 
about one month, large doses of estrogenic i al! 
Case 8, aged 154, presented herself for treatment because of her obesi At the 
3. 


1 


age of nine or so, the patient was said to |] 3 per 


T nt had 


cent and had taken oral thyroid medicatio1 
enuresis and vaginitis, and was treated by 


thyroid 1 ition and injections 


with consequent correction of the two conditions rlan¢ 
dyscrasia a repeat basal metabolism was given w 

of minus 15 per cent was found. The thy: 
mittently to date. Her menstrual periods had st 
during her injection treatment for vaginitis, 
patient was somewhat behind in her school wor 


The patient weighed 174 pounds, 
measurement was greater than the upper 
were present. There was moderate hype 
ight colored hairs on the chin. Che re 
tissue. An occasional hair was present 
Axillary hair was present. There was 
posterior aspects of the thighs, and in the 


hair extended up to the umbilicus. There 
Roentgenograms of wrist, hand, 
h 


skull and sella turcica were withi 


frst examination was minus 3 per cen 


yvroid medication per day.) The patien 


restricted diet was prescribed, desicca 
otropic factor by hypodermic injection 
weeks of treatment, the patient informed n 

sily when she pulled at or touched then 
With the continuation of the treatment 
il hair. 


\iter three months of therapy the patient loing 


ds and was doi 
better in her school work. Het not disturbed Che 


ippeared at times, only to reappear The patient is | under treatment. 


DISCUSSION AND COMMENT 


in the eight cases presented for consideration no definite neoplastic 


pathol gy in the adrenal, ovary or pituitary glands was found on clinical 
examination. All the patients showed some symptoms of masculinization, 


as evidenced primarily by hirsuties of the face, trunk and extremities, as by 
heterologous formation of suprapubic hair, some exaggeration of the size 
Of the clitoris, and, in more than half of the patients, by irregular or scanty 


menstrual periods. In addition, upon examination, nearly all the cases re- 
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vealed a reversed body proportion, in that the lower measurement, as ny 
ured from the top of the pubic bone to the heel, was greater, to some exter 


than the upper measurement, as measured from the pubis to the vertex of 








( 


head, a so-called eunuchoid proportion one usually associates with hyy 


gonadism. 

With the exception of case 8, where the basal metabolic rate was 
indicative, due to the fact that desiccated thyroid had been taken for y 
because of a suspected thyroid insufficiency, all the cases showed basal n 
bolic rates which were not significant. 

Obesity was a distinct factor in half of the cases; in two of 
cases there was a tendency toward obesity if dietary restrictions wer 
observed. 


the ot! 


It is believed by some that obesity is a factor in cases of adren 


cortical hyperfunction, for they believe that the adrenal cortex is instru 


mental in the regulation of fat metabolism and that the cortical hormon« 
the ability to fix the fats in the tissues.® 
tion is difficult in such cases.‘ 
obesity was actually caused by the same glandular derangement as was « 
ing the hirsutism. 


terol value found by these investigators ‘ in their cases was not found by 


rather the opposite was found to exist, namely, relatively high total chol 


terol values in four cases 
a tendency toward obesity, and one case which was non-obese. 


\lso, w 


1; 


loss could be and was accomplished in those of my series either by d 
restriction alone, or by diet and the addition of desiccated thy roid. 
The values for blood sugar taken in six cases tended towards the | 


| ; 


of the cases where urine tests were done and recorded prior to the ons 


normal values and probably indicated an increased sugar tolerance 


hormonal treatment glycosuria was not evident. Hypertension was 
factor in any of these cases. 

Prior to the initiation of therapy an attempt was made to judg 
] 


They also believe that weight reduc 


l‘urthermore, the customary low blood serum chol 


two of which were obese, one of which show 


( 


In my cases, I am not at all certain that such 


( 


firmness with which the hairs were embedded. This was judged by the 
amount of pull needed in plucking with forceps. Although a somewhat 
crude method, it gave some idea of the firmness of the hairs. In all cases 
the existent hair, both in normal and abnormal sites, was embedded quit 
firmly, and attempts at plucking were difficult and painful to the patient: 
also, when these hairs were extracted, there usually was produced 
flammatory area at the site of extraction. 

| 11¢ 


Although hormonal therapy did not produce complete eradicatio 


hirsuties in this series of cases, it nevertheless was noteworthy in that 
provoked enough important changes to lead one to believe that it might 


a stepping stone towards improved therapy; for it was found that 


T 
O| 


therapy had been administered for a time a spontaneous falling out S 


1 


of the superfluous hairs on the cheeks, chin, parts of the thighs and legs 


In addition, in al 


taken place for the first time in most of the cases. 


+ aft 


rye 


11i¢ 
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nad 


1 
the 
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cases, at some time during hormonal treatment, the superfluous hair which 
had not fallen out spontaneously began showing a loosening at the roots. 
This occurred in the hirsute regions of the cheeks, chin, mid-sternum, ab- 
domen, and parts of the thighs and legs. It was found then that when such 
loose hair was gently pulled, or when the hirsute area was gently rubbed, 
there was a falling out of the hair. This loosening or spontaneous falling out 
of hair did not, however, occur in all hirsute areas at the same time; nor did it 
follow a definite pattern. For example, in some, there first appeared small 
denuded areas on the parts of the thighs, with the superfluous hair on the 


rest of the thighs and the superfluous hair on the other parts of the body re- 


maining firm and not responding until further therapy had been administered 


In others, the hair on the cheeks loosened or fell out first, whereas the rest 
of the superfluous body hair remained firm until further therapy had been 
administered. On the whole it was found that the superfluous hair on the 
upper lip was most resistant to therapy, even though the superfluous hair on 
the cheeks and chin responded readily. In all cases, with but one exception 

7), most of the hirsute areas showed some response, in varying de 

‘s, so that even where some of the superfluous hair did not actually fall 
out, it at least loosened at the roots and thus lent itself to easy extraction 
Even in the exception, the worst case of hirsuties the writer has ever seen 
(case 7), where the abnormal hair was more resistant to treatment than it 
was in the other cases, there was eventually a loosening of some of the ab- 
normal hair on the cheeks, chin, and especially on the legs and forearms, 
which could be plucked more easily. 

It is of interest that in several of the patients in this series, there was a 
familial tendency to superfluous hair formatio1 However, in spite of this 
apparent hereditary factor, there was the same response to hormonal treat- 
ment in these cases as there was in those presenting no hereditary tendency. 

Such good effects on hirsuties as were obtained were no doubt very 
gratifying. I found later, though, that this promising state did not remain 
entirely unchanged, for soon a change took place and the excellent results 
were comparatively short-lived. Within a period ranging from several 
weeks to several months, there began a regrowth. With this regrowth, 
though, a gratifying thing occurred; the new hair no longer appeared in its 
original stubborn or coarse state, but rather it now showed up with a lighter 
color and finer texture, and in a more loosely rooted state so that it could be 
plucked with ease without causing pain or inflammation. (These changes 
in hirsute females were in line with the observations noted by A. D. K. 
Peters.® ) 

hile all of these changes were taking place in the hirsute areas, it was 
significant that the normal hair did not fall out, nor did it ever loosen. In 
one case (case 4) where a sparseness of hair was evidenced in the fronto- 
parietal regions of the scalp, and with it a case of seborrhea (for which local 


medication was used), there even occurred a regrowth of firm hair in that 
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region during hormonal treatment. It is true, though, that after hormo 
treatment had been discontinued for three months, there was a regressi 
and some of this hair again fell out and the area again was somewhat sp 

Of significance, too, were the other accompanying changes which t 
place during the course of hormonal treatment. It was noted that in ad 
tion to changes in the hirsutism the menstrual irregularity tended tow 
correction in some of the patients, and in one case (case 6) several peri 
occurred after an amenorrhea of one year. It is true too, however, that 
a few, where the menstrual periodicity had been apparently normal, a 
porary disturbance then occurred, possibly due to treatment. Later though, 
with a subsequent check-up after therapy had been discontinued, it was f 
to have once more reverted to the normal. In all cases, though, wheth 
the menstrual periodicity had been regulated or disturbed during horm 
treatment, the above-mentioned effects of falling out and loosening of tl 
superfluous hair took place. 

In addition, the general psychic outlook of most of the patients in this 
series was greatly improved, and a certain feminizing effect was reflected i1 
the facial appearance and demeanor of most of them (as indicated in th 
case reports) after treatments had been in progress for a time. 

With regard to the therapy administered, judging from my series 
cases, which | realize is small, I found the following: 

Of the four cases in which estrone by inunction was given it was found 
that very few significant effects could be attained. Of course, it is possibl 
that the dosage of 1,000 I.U. in each gram of ointment was inadequate 
The effects which were noted, though, were that after inunction a slight 
bleaching of the hair seemed to occur, and, at times, although the roots ré 
mained, there was a breaking off from the surface of some of the coarse hairs 
at the sites of application. 

In one case where a combined therapy of inunction and injection of 
estrone was given it was found that, in addition to bleaching effects, there 
was produced some loosening and falling out of hair on the thighs, r: 
than just a breaking off of hair from the surface. 

In other cases, where in addition to the local and hypodermic estrogenic 
therapy, oral administration of emmenin was given in an attempt to provoke 
ovarian stimulation, some striking results were attained. JEmmenin, which 
is a product of the chorionic villi of the placenta having some gonado 
tropic-like effects in addition to its estrogenic effects and requiring the pres 
ence of ovarian tissue for its action, was given in an attempt to provoke 


? 


ovarian stimulation. In one case (case 2) after administrations « 
menin, this combination therapy produced quite striking results, so that 
where shaving of the hair of the face had been necessary, now the facial hair 
either fell out or was loosened so that it could be plucked easily, and shaving 
became unnecessary. (It is unknown what the state of this patient 
after she had discontinued therapy, for a follow-up was impossible.) 1 
another case (case 3) where inunction and hypodermics of estrone produ 
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no results at all, the addition of emmenin provoked a response, and facial 
hair then began to loosen and become more sparse 

As can be seen from the effects listed above, estrogenic products had 
different effects on different individuals in this series; in some, injection or 
inunction of estrone produced good results; in others, it produced no effects, 
and only after emmenin was added was there some response to treatment. 
It is difficult to decide, however, even though emmenin did provoke a good 
response, whether this product was the initiating factor setting up the re- 
sponse, or whether it merely contributed in furthering the response already 
initiated by estrogenic therapy. It can be seen that evaluation of each prod 
uct is difficult, particularly because I had so few cases with which to work 

It is possible, however, that the gonadotropic-like properties of emmenin 


may have been responsible for some of the good responses. I believe this 
to be likely in view of the fact that when a gonadotropic factor of the an 
terior pituitary gland was used and administered alone, in some of the other 
cases, decided effects on the hirsuties were evident in a short time. This 


occurred in all of the five or six cases where hypodermic injections of 
gonadotropic factor were given. In all it was found that this gonadotropic 
product could be counted upon to produce results no different from the ones 
obtained with estrogenic hormone, but that it could be relied upon to produce 
these results more definitely, more quickly, more consistently and more 
eff ctively. 

What the underlying physiologic basis for the effect of this anterior 
pituitary gonadotropic factor on the hirsuties was, is not clear, but one is 
tempted to speculate that its action may have been by direct effect on the 
ovary. <At present it is hard to find the reason why estrone, which is a 
product of the ovary, should not produce the same striking results as the 
gonadotropic factor, which apparently stimulates the ovary directly and pro 
duces female sex hormone or estrone. One would expect the substitution of 
the finished product of the ovary, namely estrone, to accomplish the same end 
result as the female sex hormone which is produced by the ovary itself 
through gonadotropic stimulation. Of course there is the possibility that 
some other physiologic action may be taking place other than the supposed 
action through the ovary. Be that as it may, however, it is not within the 
scope of this paper, at the present time, to delve into a theoretical discussion ; 
nor is it justifiable to attempt at this time to make dogmatic statements with 
out more definite proof in a larger series of cases. Suffice it to say that 
some therapeutic approach to the problem of hirsuties has been attempted 
which it is hoped will aid in stimulating further study of this problem 


SUMMARY AND CONCLUSION 


attempt was made to offer a more basic form of therapy to hirsute 
temales who, I presume, had a glandular derangement in the form of a 
hyperfunctioning of the adrenal cortex and a disturbance of the ovary, with- 
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out clinical evidences of any apparent neoplasm in these glands. This stud 
was comprised of a group of eight females, from 15 to 23 years of age, w! 
showed hirsutism in degrees, varying from slight facial hair and body | 
growth to such marked hair growth that it required shaving, and w 
showed, in addition, some exaggeration of the clitoris and some menstru 
irregularities. 

These cases were submitted to various forms of estrogenic and gonado 
tropic therapy, administered orally, hypodermically, and by inunction. Th 
following responses were noted: 

Inunction on the face with estrogenic hormone, given in three cases, 
produced a very slight bleaching effect in the area where the ointment had 
been applied, and at times a breaking off from the surface of some of the 
coarse hairs, with the roots remaining. It is possible that the dosage used 
in these cases was insufficient. No such effects were noted in areas wher 
the ointment was not used. 

A combined therapy of inunction and injection of estrone, given in one 
case, produced not only the same bleaching effects, and a breaking off of 
hairs from the surface of the face where the ointment had been applied, but 
in addition there was produced an actual loosening and falling out of some 
hair on the thighs. 

Oral administration of a placental extract, emmenin, containing not only 
estrogenic, but also gonadotropic-like properties, was given in two cases, in 
addition to local and hypodermic estrogenic therapy. With this addition of 
emmenin to the therapy, in one case, even where previous estrone therapy 
had produced no apparent result, there was now provoked a loosening and 
falling out of some of the facial hair. In another case, there was provoked 
a falling out and loosening of the hair so that it could be plucked easily, thus 
eliminating the necessity for shaving. It was quite likely that the apparent 
good effect of this product was due to the gonadotropic-like property it con- 
tained, especially in view of the subsequent success attained with an anterior 
pituitary gonadotropic hormone. 

Hypodermic administrations of a gonadotropic anterior pituitary hor 
mone alone provoked definite, quick responses in the majority of the cases 
With this product the effects on the hirsuties were the same as when estro- 
genic hormone had been used; there was the same falling out and loosening 


of superfluous hair, but this product was more satisfactory and more d 


] 
mted 


pendable in that it was more consistently efficacious and could be cou 
upon to act more readily and more rapidly. 

Other hair, in the normal sites, did not, throughout treatment with an) 
of these products, loosen or fall out—it remained, as before, firmly embedde 
and showed no change in texture. In fact, in one case where there was a 


f 


seborrhea of the scalp and the hair of the head was thin and had fallen out, 


a regrowth and firmness of the hair occurred during the period of hormonal! 
and local treatment. 
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HORMONAL THERAPY FOR TREATMENT OF HIRSUTIES 


Loosening and falling out of superfluous hair were produced in a varying 


degree with hormonal treatment in all of these cases. Later though, a re 
erowth occurred. ‘This regrowth, however, was of a lighter color and finer 


texture, and Was more loosely embedade d, so that it could be easily extracted. 
\t this time it is difficult to predict what the status of the hair will be in 


the future after there have been a series of depilations 

Even with incomplete results, the present modification 1n the hirsuties has 
caused a modification in the psychologic outlook of these patients as reflected 
in attitude, appearance and behavior. 

Changes also took place in menstrual periodicity. Usually, where the 


menstrual rhythm was irregular, it tended to correct itself during hormonal 


treatment. Ina few, though, where there had been a regular periodic met 
strual rhythm prior to treatment, there occurred a disturbance of this rhythm 
during treatment. This, however, on subsequent check-up in two cases 


after treatment had been discontinued, was found to have corrected itself 


| am well aware of the smallness of the number of cases included in this 


series, of the incompleteness of this study, and of the short-comings of thi 
therapy; I am also aware of the difficulty in evaluating the individual hor 


monal products used here. Nevertheless, | have presented this paper at this 
time as a preliminary report, in the hope that it might be a stepping-stone 
towards further clarification of such types of cases, and that it may aid in the 


arrival of a more exact basic therapy 
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PSEU DO-MEGACOLON * 
By ALBERT OpPpENHEIMER, M.D., Beirut, Lebanon, Syria 


I 
MEGACOLON is recognized, either clinically by the severe constipation it 
causes ; or roentgenologically, by the increase in size and capacity of the colon 
It is noteworthy, however, that extreme enlargement, as revealed by opaqu 
enema, may not be found again on subsequent examinations ***; such in- 


: | 
n renal 


stances are due to acute intestinal atony, which occurs, for example, it 
colic, and may be produced experimentally in man by distention of the renal 
pelvis.** Clinically, this transient disturbance has been known for a long 
time.’ It does not show itself by definite symptoms, since the colon regains 
normal tone in the course of a day or two; moreover, the intensity of th 
primary colicky pain outweighs any other associated discomfort. 

From this acute reflex disorder the condition hereafter reported differs 
by reason of its chronicity and its entirely different roentgenologic features 
It was observed in two groups of patients: in the first (seven persons), as 
pronounced anomaly which had developed in early childhood; in the seco 

22 persons), as a less characteristic disturbance beginning in the third or 


1 
| 
| 


fourth decade. 

The patients of the more illustrative first group (four male, three female; 

five Europeans, two Arabs) stated that they had ‘ always”’ been severely 
1 

ha 


constipated; in four instances, the parents asserted that constipation had 
actually begun when the patients were less than two years old. Ever since, 
spontaneous evacuation would occur only once in six, eight, or even elev 
days. Except for a sensation of moderate heaviness and of a “ hazy head ” 
towards the end of this period, there were no other definite clinical symptoms 
Every imaginable mode of treatment had been attempted, including diets, 
drugs, massage, physiotherapy, and “‘ cures” of all kinds. Purgatives, after 
being taken for many years, finally failed to act, whereupon soap enemata 
were resorted to. The patients, who were about 20 years of age when first 
seen by us, now sought advice because they felt that the trouble was increas- 
ing; but close questioning elicited the fact that spontaneous calls to stool wer 
as frequent (or infrequent) as in previous years; only the respons 
cathartics and enemata had grown weaker. All the patients were rather 
slender, though not undernourished; they did not eat much for fear of di 


tention. Otherwise they did not belong to any common constitutio1 


+ 
( 


ads 
il 


” 
Ol 


emotional type. 
In patients of the second group, the complaints were less marked bul 
essentially similar. Constipation had developed in the thirties. [ighteen 
* Received for publication September 6, 1938. 
From the Department of Roentgenology, American University of Beirut. 
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of the 22 patients were women in whom sundry diseases coexisted, such as 
old fibrous lesions in the lungs, infections of the biliary tract, the bladder, or 
renal pelvis, and the like. 

In the patients of the first group, physical examinations did not reveal 
anything of significance. The abdomen was normal on palpation; there was 
no pain; and there were no signs of infection, nervous disease, or endocrine 
disorder. But the roentgen findings were almost identical in these seven 
cases. Opaque enema showed a perfectly normal colon; the opaque medium 
was evacuated spontaneously. Barium given by the mouth passed through 





1. Radiographs taken in the upright position at 6 feet (no distortion) under identi 
cal conditions, 5 and 5% days after barium meal. The drawn contours indicate the position 
of the colon as traced from the second radiograph (514 days). “ lsomorphic” haustration 
Opaque contents have not moved beyond splenic flexur: Serpentine mobility of transvers« 


color \ girl 21 yrs. old. 


the stomach and small intestines normally ; and 24 hours later, the ascending 


and transverse colons were filled. The haustration of the latter was particu- 
larly regular and uniform (isomorphic). There were no kinks or fixa- 
tior But, during the subsequent six or seven days, the opaque contents 
did not move beyond the splenic flexure. In two patients, serpentine move 


ments of the entire transverse colon were definite during this period (figure 
|), and haustral peristalsis was quite active. Within about 20 hours before 
spontaneous evacuation, particles of barium about one half the size of a haus 
trum were seen in the descending colon. Then, suddenly, the transverse 
colon was found free of barium, and the descending and sigmoid loops filled 
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with it. Defecation occurred a few hours later; the fecal material 
rather dry, but not especially hard. Neither on palpation, proctoscopy, 
on roentgen examination, was any anomaly found in the rectum. The cor 
tion has nothing in common with dyschezia but the presence of constipati 
Very marked in the first group, these roentgen findings were less cl 
acteristic in the second; but it was common to both that the progress 
barium was stopped, entirely or chiefly, at the splenic flexure; that the haus 





Fic. 2. Upper row: Colon 5 days (a), 9 days (b), and 9% days (c) after barium n 


In (c) mass peristalsis has emptied the transverse colon. Lower row: Same patient three 


weeks after termination of pituitrin treatment. Colon 7 hours (d), 24 hours (e¢), 48 
hours (f) after barium meal. Mass peristalsis occurred between 7 and 24 hours aftet ut 
meal. A merchant aged 24 yrs. 

tration of the transverse colon was conspicuously regular; and that ther 


was no retention in other parts of the colon, except for the slight physiolog! 
] 


lol las 


cal stasis which occurs normally in the cecum after the transverse co 
emptied itself.” 


II 
In man, various influences modify colonic mechanics. Mental 
climatic factors may be interlinked with the results of individual habits * and 


common customs.'* Although a barium meal passes through the digestiv' 
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tract in a way quite different from the passage of normal food,' there is, at 
present, no better method of observation than roentgen examination, which 
shows that pendulum, rhythmic and stripping movements are often super 
imposed, corresponding to the simultaneous processes of absorption and 
transport. Individual and accidental variations may modify the appear 
ances. In this variety, one mechanism stands out, namely, the caudad mo 
tion of the contents from the transverse into the descending colon by 


! means 
of mass peristalsis. Preceded by a sudden disappearance of the haustra, 

mass peristalsis appears as a stripping tonic contraction which, having 
its point d’'appmu * either above the cecum or at the hepatic flexure, con 
stricts and stretches the transverse colon within about three seconds rhe 


stripping or milking movement travels rapidly caudad, forcing the contents 


onward into the descending colon (figure 3), until activity ceases when the 





3. Normal mass peristalsis Radiographs taken during the movement By 
str x contraction, the contents of the transverse colot { lle-shaped. are driven into t 
escending colon 
contraction reaches the splenic flexure. This “ systolic’ movement is not 
mally preceded by a very much slower “ diastolic relaxation of the trans 
verse colon '* which, after having been completely filled from proximad, loses 
n tone and peristaltic activity very gradually in the course of from seven to 
24 hours: this produces the downward curving and the isomorphic haustra 
tion characteristic of the position of rest.’ If mass peristalsis sets in before 
this 1 laxation is complete, it empti S parts ol! ly f the transverse colon; ob 
viously, the “systolic” contraction is less effective when the “ diastolic 
slack ing 1s either incomplete, defective, or impaired This mechanism 
nde S various types of hype rtonic and hyp rkinetic c nstipatior 


in the disorder here discussed, however, the transverse colon relaxed not 


ma nd remained relaxed during an abnormally lone period: mass move 
met vhen they finally occurred, were normal i appearance and mechani 
— a . . - . ‘ 

Cal ¢ t Nothing. In tact, Was wrong with tii colo! except ro! the CX 
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treme prolongation of the interval between relaxation of its transverse por 
tion and onset of mass peristalsis. 
III 
Mass movements identical with the spontaneous ones can be induced ex 


perimentally in man by injection of 5-10 Voegtlin units of postpituitary ex 
tracts. Contraction occurs about 50 minutes after hypodermic injecti 


provided the transverse colon is relaxed.’* In the patients here discussed, 


injection of pituitrin invariably induced mass peristalsis after this interval 


Injection of simple saline solution (the nature of which was unknown to the 
patients), as well as of atropin and prostigmine, did not elicit any move- 
ments. Accordingly, the patients were given three injections weekly of 1 c.c 
of pituitrin over periods of three to four weeks, with the result that constipa- 
tion ceased immediately and normal bowel movements were maintained at 
least for several months after termination of the treatment. Recurrence was 
observed in three patients, but subsided after repetition of the series of i1 
jections. l*our of the patients were observed during periods of from two to 
four years; in two of them, constipation did not recur at all after the first 
four injections; in one, there was one recurrence; and in the fourth, treat- 
ment has to be resumed about once a year. All sorts of lubricants and 
cathartics were entirely ineffective in these cases. No special diet was rec- 
ommended. Enemas were forbidden, but two patients confessed that they 
resorted to them once in a while. 


IV 
Constipation occurs in pituitary disorders,” * '° where it may be associ 
ated with enlargement of the entire colon or parts of it *°; it is also not un 


| 


I 


oO 


common when pituitary function is physiologically modified, e.g., in ea 
pregnancy, before the uterus grows larger and presses upon the colon; an 
at the beginning of the climacteric. In these cases, as well as in acromegaly, 
we have occasionally found a general slowing down of colonic activity, but 
no isolated deficiency of mass peristalsis. The patients of our first group did 
not show clinical signs of pituitary disorder, although the disease had lasted 
some 20 years. Slight degrees of pituitary dysfunction, however, cannot 
always be ascertained by present methods, as normal variations merge wit 
abnormalities of the endocrine formula. As to the therapeutic effect of post 
pituitary extracts, a clinician may be quoted who used to teach that, if a mat 
was starved, and he put on weight when he was fed with steaks, this result 
did not prove beyond doubt that the starvation was necessarily due to a lack 
of steak-hormone in the blood. A correlation between normal or disordered 
mass peristalsis and the pituitary body is not established. 


1 
I 


It is held that in Hirschsprung’s disease the thickening of the colonic 
walls is the outcome of a primary disturbance of innervation.” * In spite 0! 
excessive stasis and definite reflex disorder of long duration, there Sn 
colonic enlargement in our cases. The general roentgenologic aspect, th 


spontaneous occurrence of effective mass movements, and the results 
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tuitrin injections show that the intestinal walls had remained intact lhe 
disturbance was not due to spasms, for it was not relieved by atropin and 
ther spasmolytics; nor was it produced by purely mental factors, as injec 
tions other than of pituitrin failed to affect it. There was no abnormal pos! 


Te 


tion of the colon (which is very rarely responsible for constipation anyway 


[he absence of systemic symptoms in colonic stasis of such protracted dura 
tion does not support the old hypothesis of colonic autointoxication 

exceedingly little is known about the correlations between normal and 
pathological motility on the one hand, and the processes of digestion, the 
vegetative system, the mind, and sundry extraneous factors on the other 
Since these influences combine and overlap in the individual case, the notion 
that constipation is either essentially atonic or essentially spastic does not 
agree with this variability, nor with the wide individual and accidental vari 
ations observed roentgenologically. In this multiformity two well defined 
listurbances stand out: first, retention confined to the rectum, dyschezia; and, 
second, the disease above reported which is characterized by retardation of 
mass peristalsis, as is dyschezia by delayed contraction of the rectum It is 
likely that from the study of such distinct disorders more information will 
be obtained about the normal motor physiology of the colon in man 
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THE POPULARITY OF THE EWALD-BOAS TEST 
MEAL; REASONS FOR ITS SURVIVAL * 


sy Dino Sanpront, M.D., and Zacuary Sacatr, M.D., F.A.C.P., 
New York City 


IN spite of all the criticisms directed against the orthodox meth 
gastric analysis involving the use of a carbohydrate test meal, it is 
favorite with the medical profession. Many clinicians are satisfied 
only minor modifications. At the Mayo Clinic arrowroot biscuits and 
are still used as the routine test meal. Objections directed against thx 
aspiration method and the Ewald-Boas test meal are, from a scientifi 
of view, well-founded, yet the advocates of this time-honored meth 
gastric analysis after administration of a meal of bread, crackers, bi 


or cereal, refuse to yield ground and maintain that for clinical purposes it 


1 
eS 


is quite satisfactory, and in some respects superior to the newer o 
1925 Boas * reviewed arguments pro and con raised during the 40 year 
the test meal, introduced by him in 1885, had been in use. He came 


conclusion that it still remained best for everyday use in clinic and in privat 


practice. Since then there have been very few articles recommending 
In a presentation before the American Gastroenterological Associati 
its meeting in 1932, one of us * (Z. S. in collaboration with Drs. J. .\. } 


and J. L. Kantor) stated that “ our feeling is that for practical purposes 11 


matters little what is used for a test meal or how many extractions ar 
It is only the exceptional case that will give low figures with one meth 


and high ones with another.” We are in full accord with the views promul 


gated by Eusterman® in his book, and readers are referred to it 
thorough and objective discussion of the question. 

It is not the object of this communication to go into detailed discus 
of the physiology of gastric secretion, the numerous types of test meal st 
gested, and methods of procedure advocated. An idea as to the vari 
test meals used can be gained from the several references given below 

Boas’ states that the earlier investigators (Leube, Riegel, Jawor 
and Gluzinski) used egg albumin or beefsteak. 

Isaak-Krieger * enumerates the following test meals, suggested by 
authors: 


Ehrenreich—milk, bread and other foods. 
Skaller—soup, flavored with “ maggi” (a concentrate used as a condi! 
Rehfuss—oatmeal gruel. 
Schwartz and Seldine—bouillon. 
Weitz—bouillon with sugar-color added. 

* Received for publication September 14, 1938. 

From the Department of Medicine, New York Post-Graduate Medical 
pital, Columbia University 
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Galewski—tea. 
Leschke—kimmel-flavored alcohol. 
[Ehrmann—dilute alcohol, 5 per cent 


Rothchild—* plasmon ” solution (a protein drin| 
\V andor fy- water. 


Petrowych * quotes Talma as recommending the u f a solution of 
Liebig’s meat extract. Also: 


Kauber—3 per cent sugar solutior 
Gorschkov—fish soup. 
Leporski—white cabbage juice. 
Katch—solution of caffein. 


17 


Kaiser—a solution of ** Maggi-wuerfel ”’ (a bouillon cube ) 


i 


Simnitski ° suggested the use of a double test meal consisting of 200 c.c 
of beef bouillon, giving one after fasting contents were aspirated, removing 
fractions every 15 minutes, emptying the stomach after one hour, then ad 


11 
«1 


ministering a second meal of 200 c.c. of beef bouillon and aspirating four 
more fractions at intervals of 15 minutes 
l‘leckel ‘ advises the same procedure, using Boas-l-wald test meals 
\lakarewitsch * used bouillon of definite concentration, colored red 
Vandorfy ” suggests that a Boas-lwald test meal be given and aspirated 
in +3 minutes, and that seven days later two similar test meals be given at 
45 minute intervals, and the stomach aspirated 45 minutes after the second 


meal 


Kecently, acidity reduction tests were suggested as a part of the general 


study of gastric secretion.’ This involves the introduction of decinormal 
HC] into the stomach and plotting a curve of reduct f acidity by frac 
tional aspiration. 

\lany writers '' consider the single < ation as giving incomplete data, 
whereas others '* consider the results ol | by the fractional method 
erroneous and misleading. 

evaluating the objections raised to the single aspiration method and 
to the use of a carbohydrate meal for the a 1 ot gastric secretion, 
one must admit the crudity of the procedure, the frequent inaccuracies, and 
that at times the results obtained are unreliabl \s stated above, it is for 
many reasons entirely unsatisfactory in accurate, scientific investigati 


vas admitted by Boas and by other advocates of his method 
itter, many of the modifications offered are also n tree from ob 


ible features. 

ently Wilhelmj, reviewing the subject,”* 1 imends the following 
in technic: 

he use of a more suitable test meal such as a specially prepared Liebig’s 
lution. (2) Determination of the tal retions entering the stomach by 
enol red to the test meal and determini the percentage of tl yriginal 
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meal left in each gastric sample. (3) Titration of the total acid in the sample, 
an indicator which is free from the errors inherent in the use of phenolpht! 
(4) The separation of the total secretions entering the stomach into the fluid of 
acid secretion and the fluid of the non-acid secretions. (5) Determination « 
acidity of the total fluid secretions entering the stomach. (6) Discarding 
termination of what are known as “ free” and “ combined” acid fractions. 


We were considering the introduction of the above procedure in « 
clinic. It would involve the use of a solution of Liebig’s extracts for 
test meal, the employment of the fractional method in all cases, the us: 
brom-thymol instead of phenolphthalein as an indicator, and the additio1 
phenol red to the meal for the quantitative colorimetric estimation of gastri 
secretion and evacuation. However, before deciding on any chang: 
analysed our material for the past eight years. It was necessary that 
advantages of the method proposed be sufficient to make up for the add 
discomfort to the patient and for the increased amount of work in 


laborat« ry. 


MATERIAL AND METHODS 


The material presented in this communication was obtained from on 
the gastrointestinal clinics at the New York Post-Graduate Hospital 
We have been using in our clinic the following as a routine: 


Five Uneeda biscuits and 400 c.c. of water were the test meal. Fasting 
contents were aspirated only when hypersecretion was suspected. Aspira 
tion was done with a large tube (34 F. or 36 F.) 45-50 minutes after inges 
tion of the meal. If the contents were negative to Congo red, a Levin tub 
was passed and several fractions aspirated at 15 minute intervals. 

A histamine test was done one or two weeks later when no free H 
was found by the fractional method, using Toepfer’s indicator. Ina 
ber of cases, we also administered hypodermically 4 ¢.c. of a 1 per ce! 
solution of neutral red, and observed the color of the fractions obtaine 
Those specimens which showed no coloration were acidified with HC] 


RESULTS 


In all, 2,153 gastric analyses by the single aspiration method were done 
(Table 1.) There was ample free HCl in 1,909 instances, leaving 244 
TABLE | 


Incidence of Achlorhydria in 2,153 Cases as Determined by Single 
Aspiration after a Carbohydrate Meal 


Free HCI present in rat 1,909 cases 88.7% 
Free HCI absent in 244 cases 11.3% 
Total 2,153 cases 100°, 


achlorhydrias (11.3 per cent). There were proportionately mor« 
of achlorhydria in women than in men. (fable 2.) About one-third 0! 
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Sex Distribution. Incidence of Achlor] etermined by Singk 
Aspirat on atter a Carte te \ 
Male 1,087 « 
Free HCI present in 974 89.6 
Free HCI 


ases 


absent in 113 10.4 


Total 1.08 100 

Female 1,066 cases 
Free HCI present it 34 87.¢ 
Free H¢ lal sent mn 13 | ; 


Total 1 066 OO 


the achlorhydria cases subjected to the fractional method were found to be 


able to secrete HCI under the same stimulus ( Uneeda biscuits ), leaving only 
7.5 per cent in the achlorhydric grouy (Table 3 Sixty-four cases had 


ee HCI Absent on Single Aspiration, I H¢ | t I t Vet! 


i 
Total number of cases examined 8 
Achlorhydria by both metho 67 
Achlorhydria in singl pirat fr H¢ 
present by the fractional met 39 33 
Total 8 100 





histat line by hy yodermic injection. Of th se, 15 id free Ht I. which r¢ 
‘ b J 


iced this percentage to 5.0 per cent ( lable 4 | wenty-six patients Nad 


TABLI I\ 
{ Histamine Stimulation in 64 Cases Four \ the Fractional Method 


Free HCI present in 15 3.4 
Free HCl absent in 19 76.6 


lotal 64 LOK 


+¢.c. of a 1 per cent solution of neutral red injected simultaneously with the 
histamine. \ll cases with free HCI] also excreted the dye into the stomach 
(lable 5.) It is interesting to note that in five cases 


TABI \ 


Neutral Red Excretion into the Stor H eS 

lotal cases receiving neutral red and histar 6 

Free HCl and neutral red present 10 

Free HCI and neutral red absent 11 

Free HCI absent, neutral red present 5 
present in the gastric contents, where there was no free HCI after repeated 
simulation with histamine. Thus, in about half the number of cases which 
shy 7 1 


achlorhydria by the single aspiration, no HCl was found by the othe 
used. 

me of our cases was there any abnormality of the blood picture 
luring periods ranging from one to three years. Each of the ach 
lorhydric cases had several complete blood examinations, including hemo 


] 1 1 
i 


$10 stimation, counts, and morphological study of the eryt 
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DISCUSSION 














Considering the fact that 89 per cent of all cases in which a gastric 
analysis was done showed free HCI in sufficient concentration by a single 






aspiration, using a carbohydrate meal, it seems to us that it is unnecessary to 
subject patients to the more complicated procedure of fractional aspirations 
It would, from the clinical point of view, serve no useful purpose in nine 
cases out of ten. ‘The tenth case may be reserved for more elaborate study) 








| 1<T 


It is fairly generally conceded that the determination of the degree of ga 





acidity is not of great diagnostic significance. Ehrmann’ contends that 






mim 


exact determination of degrees of gastric acidity is unnecessary and u 
portant. It suffices to judge, by the intensity of the bluish discoloration of 
the Congo red paper, whether the gastric contents contain a large, normal 
low amount of free HCI, or none at all. Hyperchlorhydria or achlorhy 
are not pathognomonic of any organic disease of the gastrointestinal tract 
Indeed, either one is consistent with perfect health. Carlson" states that 








normal persons gastric secretion may vary from hyperchlorhydria down t 





complete anacidity. 

The different curves obtained by the fractional method, which were at 
one time considered peculiar for various pathological conditions, ar 
longer so regarded. Though some clinicians have entirely given uy 
Gastri 








s 






meals as aids in diagnosis, they are, we believe, a small minority. 





ramer 


analysis is so commonly used, because a great deal of information is ga 







by even the simplest test. At times gastric analysis clinches a doubttul 
diagnosis. Not infrequently the presence of ample free HCl makes 
diagnosis of primary anemia quite questionable. Whereas carcinoma 





the stomach may occur with a fair amount of free HCI, such an occurrence 





is nevertheless the exception. When the diagnosis is in doubt and the 





ferentiation between chronic ulcer and malignancy comes into question, tl 
finding of hyperchlorhydria will favor the former. Discovery of an u 
suspected achlorhydria serves as an indication to modify the diet and 







general management of a case. Hurst * considers achlorhydria as a | 






cursor to gastric carcinoma. Bloomfield and his associates,"’ realizing 






yossibility of achlorhydria being a predisposing factor to the development 0! 
o » > > 


} 





gastric carcinoma or pernicious anemia, started several years ago al 
acidity clinic with the object of following these cases up for a number 
years. Kahn" recently pointed out that, having examined 840 records 0! 
cases of pernicious anemia, there were no cases of peptic ulcer found. 
of the cases were proved to have achlorhydria, and Kahn assumes that 
















them were achlorhydric. Thus, one can hardly expect a gastric or duodena 
ulcer to develop in a patient showing achlorhydria. The lack of H' 






proved cases of gastric ulcer is recognized as a rarity and is probably du 






to a secondary gastritis. 
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SUM MARY 


Gastric analysis 1s a worth-whil 
aberration of the digestive functions 
The single aspiration method a1 
factory and give sufficient informati 
The remaining 10 per cent may 
method, using histamine, neutral red 
entiation between true and false achl 
\We believe that the pre cedure 


outine gastrointestinal exami 


t+ 


The greater accuracy and scientific 


predominating majority Of cases, 


+ 


and by the additional laborat 
ical value. Because of the consi 

he te ndency on the part of the clini 
recognized routine tor genet 

het Phus, a valuable aid 1 


rs might be neglected and fall 
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SOME OBSERVATIONS ON THE PERSISTENCE OF 
THE BACHMAN SKIN TEST AND OF EOSIN- 
OPHILIA AFTER RECOVERY FROM 
TRICHINOSIS * 


By Mortimer WarrEN, M.D., F.A.C.P., EuGeENe H. Drake, M.D., 
F.A.C.P., and Ricnarp S. Hawkes, M.D., F.A.C.P., 
Portland Vain 

THE value of the skin test in the diagnosis of trichinosis has now become 
definitely established through the researches of a number of investigators 


7) 


although the discovery of this procedure took place only 10 years ag 
Bachman,’ in 1928, showed that specific precipitin and skin tests could be 
obtained in experimental trichinella infections in laboratory animals. In 
1932 his work was confirmed by Augustine and Theiler,’ who first used the 
skin test as an aid to the diagnosis of trichinosis in human subjects. During 
the past eight years the skin test has been used in the investigation of a 
number of epidemics of the disease and in studies of sporadic cases as they 
have appeared in large hospitals. These reports * indicate that 
the test is positive in from 70 per cent to 100 per cent of cases, and that it is 
of definite value as a diagnostic test. 

Two distinct types of skin reaction to the Bachman antigen have been 
observed in trichinosis. The reaction peculiar to the earliest cases has been 
described by Spink * as delayed in type. He has recorded 5 cases in a series 
of 60, all but one with positive skin tests, who showed this delayed type of 

‘tion. It was characterized by an initial flare which subsided quickly; 
then in 12 to 24 hours, at the site of injection of the antigen, there appeared 
a reddened, slightly edematous area from 1 to 3 cm. in diameter. This 
reaction, observed only in very early cases, reached a maximum within 18 to 
24 hours and gradually subsided over a period of days. By the seventeenth 
day of the disease these five cases showed the more usual immediate type of 
reaction, characterized by a wheal and surrounding erythema which appears 
in about five minutes and is maximal within an hour. It is the persistence 

ility to show this immediate type of skin reaction with which this paper 

‘erned. 

here is but little available information regarding the length of time that 

philia and a positive skin test persist after recovery 

igustine and Theiler * noted in their first publication that there was no 
marked difference in the intensity of the reaction elicited by the skin test in 
s early in the disease or in those obtained six months after the 
n 


Coy, Miller and Friedlander * tested 39 persons from three to twenty- 


ived for publication February 17, 1939 
the Maine General Hospital, Portland, Main 
2141 











2142 M. WARREN, E. H. DRAKE, AND R. S. HAWKES 





two months after infection, of whom 49 per cent reacted to a 1: 10,000 d 
tion of the antigen, and an additional 31 per cent reacted to a 1: 500 dilu 
Another group of 13 persons had been ill with trichinosis 31% to 
Of this group 23 per cent were positive t 
500 d 






tion. 
years previous to the test. 
1: 10,000 dilution and an additional 39 per cent reacted to the 1: 
tion. Theiler, Augustine and Spink ° reported the testing of five individuals 
who had been ill with known trichinosis from five to nine years previou 

Two cases, nine and seven years later, showed negative skin reaction. The 
10,000 dilution of 








others, 7, 54, and 5 years later were positive. <A 1: 






the antigen was used. Sobel® applied the test to five children with know: 
past infections. One child reacted to the 1: 10,000 dilution three years and 







eight months after the infection, another four months after the infectior 
third child after 34% years reacted to a 1: 500 dilution but was negative to th 
1: 10,000. The other two, after 342 years and 11 months, respectively, wer 
negative to both the above dilutions. 

From the Kiev Medical Institute in Russia comes a report by Kaljus 
Forty-nine showed positive skin r 







of a group of 66 cases of trichinosis. 
tions and in three of these the first positive response was observed 120, 2 
and 380 days, respectively, after the onset of illness. Of five other patients, 
four gave positive reactions five months, eight months, thirteen months, a1 

The same 


Se. 







two years after infection; another was negative after four years. 
antigen was used but in 1: 1000 dilution. 

A different approach to this matter was used by Schapiro, Crosby and 
Sickler.* They applied a 1: 10,000 dilution of the Bachman antigen to 400 
unselected patients in a municipal hospital. Simultaneously a study of dia 
phragms of those who came to necropsy was carried on. By the routin 
skin tests they found 18.25 per cent positive reactions; by a study of the 
diaphragms at post mortem 19.1 per cent contained encysted trichinella 


There were 73 cases with positive skin reactions; 27 of these subsequentl) 
‘| hre¢ 












came to necropsy and only three of the diaphragms were negative. 
Kighty-nine came t 





hundred and ten cases had negative skin reactions. 
necropsy and encysted trichinellae were found in the diaphragms of only tw 


In their study the immunologic and pathologic observations were mad 






( 






different investigators. 
Theiler, Augustine and Spink 
dD 
persistent eosinophilia as follows: 






found in the literature observatior 

















3 years and seven months after infection 





had 5 per cent eosinophiles. 





In another of Brown's * 


16 to 17 weeks after the onset of symptoms. 








3 months after infection 8% eosinophiles (Staub! 
3 months after infection 7% eosinophiles (Staubl 
6 months after infection 34.7% eosinophiles (Brown 
6 months after infection 7.1% eosinophiles (Staubl 
1 year after infection 7° eosinophiles (Staub! 
, 8° two cases Weind! 


In a group studied by them two cases, 7 and 5!% years after infectiot 


cases 16.8 per cent eosinophiles wer 









PERSISTENCE OI 
The epidemic of trichinosis in P 
35 '° provided an unusual opportunity to 
Karly in January of that year a pr rou lian contractor 


chased two pigs from a farmer in a nearby to' he pigs had been 
on garbage from an F.E.R.A. camp. In Portland they were fattened on 


corn and milk, slaughtered, and one of 
contractor to two of his employees Most « he meat from 
was made into a favorite Italian sausa; it home and dispensed widely 


among friends. The sausage was eaten raw or after very little cooking 
\ll the cases of trichinosis in the epidemic occurred among those who had 


eaten the meat from this pig. Once the source of infection had been found, 


it Was an easy matter to trace the dispersal of the meat, and in a sample of 


17 


the pork obtained for microscopic examination enc) d ae were 
j Seventy one persons are known to 
and positive skin reactions, eosinophili 
The study of the epidemic took plac 
One or more eosinophile counts and skin 
who had been exposed. A 1: 10,000 dil 
tor the intradermal test. ‘Three years later, in March, April, 


1938, we undertook to retest thes rsons in the same way 
to retest 45 of the 52 survivors he results are recorded 
d table 


the original study we reported th 


ill with definite trichinosis but 


philia and a positive skin rea 


had no symptoms but 


ho had eosinophilia but 

after having eaten tl 
stic of trichinosis 
clans 


» were not ill, | 


> 1] 


i the 22 persons who were 1 


hbmitted to the tests three years 
reactions, and three were negative; tl 
after three years. There was observed 
to be less striking. In five cases the 
as at the first test One woman only 
etested. 2+ instead of 1 
sting were less marked, 3, 2, o1 
In agreement with the observatio 
testing, after four to nine years, 
with the disease Their two ol 


did not react to the skin test, 
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Eight of the group of nine who had exhibited eosinophilia and posi 
skin reaction without symptoms were retested. Six of the eight still rea 
two did not. In four instances the reaction was of approximately the 
degree. In four it was diminished or absent: thus 75 per cent of this g1 
maintained their ability to react after three years. 

Twelve of the 16 who had reacted to their exposure by showing « 
ophilia alone were retested. Only one had developed a positive ski 
action. This unexpected reversal of the skin reaction was found in on 
the two persons who had been ill after eating infected meat, but whose il 
might not have been trichinosis. 

The five persons found to have positive skin tests without eosinophi 
the time of the epidemic were retested. Four had lost their positiv. 
reaction. In one it had increased from 3 + to 4 

These last two groups are rather unsatisfactory for statistical ana 
Improperly cooked pork is considered a delicacy by these people of whom wi 


1 1! 


speak, and the positive skin reaction without eosinophilia at the origi 
testing may quite possibly have been the last sign of some previous infecti 


TABLE I 
Comparative Skin Tests and Eosinophile Counts, 1935 and 1938 
1935 1938 
( ase Aor 
Skin | Eosino-! Total | Skin | Eosino 
Test | philes | W.B.C.| Tes philes | \ ( 
Died Mrs. A. F. $5 3 17.500 
> o> 10) 24 ¢ 12,000 
Persons ill with definite | R. I 44 t+ | 74 ° 15,000 | 44 t ¢ 10,00 
trichinosis, recovered D. F. 10 $+ 19 ¢ 12,800 2+ I ) 
a. 11 4+ 51 ° 9400 | 3 1.5 5 Ri 
eS 23 $ + 12.5% | 12,000 | 1 5 g 
'. ¥. 14 4+ |50 % 1! 15.400 3-4 { wn 
mn. P.. 214+ 170 %*! 34,000/| 4 { 8 (I 
L. M. 32 | 4+ 4 ¢ 17.000 | 2 5 
A. P. 22 4+ 58 ¢ 15,600 $4 1.39 5 
A. A. 55 $+ 13 13,000 | 3+ | 5° 11.60 
c. &. 36 $+ 33 -% | 12.200; 34 7 ¢ 11.40 
r. FF. 10 | 44 38 «© | 23.000 | 34 ? 11.7 
Mrs. D. D $4 4+ 30 14,000 34 3 6 SO 
i a 17 $+ 5 © | 10,000} 2 1.5 
R.A. 15 $+ 15 %|10,000] 44 rt 
H. A. 23 ++ 38 % | 13,000 | 44 1 u 
O. R. 21 $+ 56 % | 24.300! 2-4 1 g 
> 7 ++ 32 & 7.800} 24 22 
2. 13 $+ 58 ¢ 18.800 | neg 1.3! 8 
Mrs. C. F. 35 4+ 58 13.200 | ne 3 5 
O. B. 12 34 33 «CS 19,600 neg 5 
N. M. 14 $+ 21 % | 12,600 
Mrs. R. A 17 2-+ sg ¢ 11.000 


* Highest of several determinations. 
t Ill during the epidemic, symptoms not characteristic of trichinosis, treated 
other physicians. 
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Persistent eosinophilia of over 500 
1 ; pl ile per 


iduals in this present study. The total white counts and eosinophile | 


gees were as follows: 


U NK) 
5 600 
. M. 
N. Dib. 
whose count one day 


3.5' of 18.800 


; 
it 


these white counts are high normal or above normal so we do not 


draw any conclusions from them Chev suggest that while eosino 


; rarely present three years after infection with trichinellae, the 


1 


ic response to other ills may contain more than the usual number 
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of eosinophiles. It has, however, been shown that intercurrent infect 


in acute trichinosis causes the disappearance of eosinophiles in the bl 
smear.’ 


SUMMARY 


1. In persons who have been ill with clinical trichinosis the Bachmar 
intradermal skin reaction remains positive after three years in the gr 
majority of cases, although there is a tendency toward a less mar! 
reaction. 

2. In subclinical trichinosis with a negative skin reaction the skin 
is also negative after three years. 

3. Eosinophilia is usually absent three years after recovery 
trichinosis. 
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THE USE OF HISTAMINE IN RHEUMATOID 
ARTHRITIS * 


By R. O. Muetruer, M.D., 


HERE can be little doubt that arthritis and allied conditions are assum 

a deservedly more important place in the thoughts of both the clinician 

d the research worker. In spite of much recent work, however, a satis- 
factory basis for treatment has not been established, and some treatments 
are expensive and complicated. lever therapy, hydrotherapy, etc., seem to 


ive great relief but are difficult of attainment under ordinary circumstances 


| 


he production of artificial jaundice advocated by Hench is difficult to 
obtain because of its dangers and expense 

It is true that certain forms of physical therapy can be administered in 
the home using improvised equipment, and all such measures should be em 
ployed since the more comprehensive and inclusive the treatment the more 
satistactory will be the results. 

Certain drugs having a vasomotor effec ive been administered with 
some success by means of iontophoresis. his procedure requires a suitable 
apparatus for administration and to this extent is handicapped. Some drugs 
which are administered by iontophoresis will produce their effects when given 
by mouth or subcutaneously but the effects produced by such administration 
are not always as satisfactory as when the drugs are given by iontophoresis 

tamine diphosphate seems to be an exceptior Histamine has been ad 
istered to arthritics in a variety of ways, with varying results \ledical 
phoresis is the method advocated for administration by most investi- 
rs. It has been given, however, by mouth, by injection, and as an 
tment. 

Our experience with the drug includes administration by ointment, sub- 

itaneous injection, and iontophoresis. We have administered the drug by 
phoresis and succeeded in getting general reactions such as fall in blood 
sure, flushing, palpitation. This method was time-consuming and dif 
0 continue after the patient left the hospital. We have used histamine 
ntment alone, mixed with a rubefacient such as capsicum, and also com 
with various forms of salicylates. None of these ointments produced 
general or local response of sufficient degree to be helpful, and our 
t experiences with commercial preparations of histamine ointment have 
better. We then resorted to subcutaneous injections of histamine 
he results reported in this communication 
utsch ° was perhaps the first to report on use of histamine by ionto- 
phoresis. He had used other methods of administration but finally con 
cluded the iontophoresis was the most satisfactory Deutsch first used his 
ceived for publication September 28, 1938 
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tamine in an attempt to simulate fever therapy, since he felt that the rea 
tions associated with fever therapy arose from histamine-like reactions in t 
tissues. He pointed out that histamine was particularly efficacious in soft 
tissue involvements such as bursitis and fibrositis, and in this opinion we must 
concur. The polyarthritic according to Deutsch was benefited but never 
cured by the administration of histamine, and this has been our experien: 
Kling * * in this country reported, rather enthusiastically, on the use « 
histamine in the treatment of arthritis. He experimented with various 
methods of administration and, at one time, scarified lightly the tissue about 
the involved joints and applied the histamine. In this way reactions could 
be obtained, but they were erratic and the scarifications took considerable 
time to heal, so that eventually the method was abandoned for iontophoresis. 


rmvyven 


Kling and Sashin* brought out the fact that a combination of drugs giy 
Salicylates and his- 


by iontophoresis may react better than one drug alone. 
They 


tamine both given by iontophoresis seem to be such a combination. 
also emphasized the advantages of histamine over other forms of physical 
therapy in soft tissue disease, finding that bursitis, tenosynovitis, and fibro 
sitis responded well. 

Shanson, Barnett and Eastwood,’ working in [:ngland, reported favor 
ably on the injection of histamine subcutaneously in arthritis. They use 
histamine diphosphate and thio-histamine and concluded that the diphosphat 


{ 
| 


was the drug of choice. 


PROCEDURE 


In an attempt to evaluate the importance, if any, of subcutaneously ad- 


ministered histamine to the patient suffering from rheumatoid arthritis, the 
following study was carried out. 

Ten patients suffering from rheumatoid arthritis were selected; 
criteria being that only patients who had been followed by us for one 
or more and who seemed likely to co6perate were to be used. No change 1 
their therapy was made. Physical therapy, salicylates, exercise and occupa 
tional therapy were continued. In addition to these things, however, hi 
tamine injections were started. The frequency of injections varied wi 
conditions but were essentially the same for a particular patient. | 
pitalized patients were injected twice a day, ambulatory patients returt Ing 
to the Outpatient Clinic were injected three times a week and other pati 
who consented, were injected at home once daily by someone of the family 
trained in the use of the syringe. The diphosphate was the salt used and 
was supplied through the courtesy of Eli Lilly and Company. It was made 
up in Coca solution, in dilution of 1-1000. It was kept in dark bottles in 
refrigerator until used. The solution seems fairly stable and can be ke{ 
in a cool place outside the refrigerator, if necessary. 

It was soon noted that the individual tolerancy to histamine varied an 
a test dose of 0.1 c.c. was given to each patient, this dose being increase’ 
by 0.1 ¢c.c. until the reaction level was reached. This reaction-producing 


vear 
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se was then maintained until the patient’s tolerance increased. Increased 
ict to the usual dose. In our ex 
] 
i 


tolerance was determined by failure to rez 
perience 0.4 to 0.6 c.c. is the range of effectiv 
ence that tolerance is only rarely increased, since patients who react to a 
to six months. 


dosage, and it is our expert 


an 


given amount will continue to react at that level for three 
y change in symptoms and were also 
asked about their sensations immediately after injections. We attempted, 
so far as possible, to avoid suggesting symptoms which might be expected 
patients in what way we thought they 


rhe patients were told to report 


from the drug and we did not tell the 
might benefit. Patients were urged to continue injections for one month 

| were then told that they might continue or not. It was felt that the 
more ac 


ali 
patient would in that way evaluate the results of the treatment 
curately. 

Only individuals suffering from rheumatoid arthritis ; ‘onsidered 
study. 

RESUI 

lhe immediate reaction to injection of histamine varies, naturally, with 
the size of the dose and the susceptibility of the patie: Patients vary con 
siderably in their response to the drug, but each individual responds in 
essentially the same manner to subsequent none of the cases 
were the reactions severe enough to incapacit 

(he chief symptoms noted are headaches, flushing, palpitation, sweating, 
nausea, dizziness and weakness. ‘The headac constant, come 
dull and throbbing; y are felt chiefly 


quickly after injections, and are du 
l. The headache leaves in about 5 minutes 


on ti 
unless too large a dose of the drug has been 


ie top of the hea 
iSO a COm- 


mon symptom. ‘The patient notices a feell skin be 


es red and warm to the touch. ‘This lasts for 5 to 10 minutes and may 
llowed by a moderately profuse sweat he flushing seems essential 
‘ success of the treatment, since those patients who did not flush failed 
relief from pain and stiffness 

Ilpitation was not a constant finding and was never alarmin; 


1 was noted in all cases at the height of the reaction and i 


Tachy 


that nausea and faintness were occasionally complained of 
int, too, that the blood pressure found its = level 
n rarely lasted 15 minutes and was never alarming l‘ollowing the 
n, relief from pain and stiffness was noted ot. most patients. ‘There 
to be few contraindications to the use of histamine in the amounts used 
Senility, marked vasomotor instability, 1 marked arteriosclerosis, car- 
compensation and hypotension would seem to represent conditions in 
drug should be administered with great caution or not at all. 
| gives a brief resumé of duration, sex, principal joint involvement, 


this group of cases, 








2150 R. O. MUETHER 





TABLE I 
Jenne See ee - - ~ r 
Number | Sex | Age Type | Duration | Primary Symptoms 
6986 M 30 Rheumatoid arthritis | 7 yrs. Deformity, fixation and 
| } ness. 
2040 F | 54 | Rheumatoid arthritis 3 yrs. Swelling of joint. Weak: 
| | Mild deformity. 
4270 M | 22 | Rheumatoid arthritis | 4 yrs. | Marked deformity. Limita 
of motion and stiffness. 
1042, | F | 29 | Rheumatoid arthritis 2 yrs. Slight deformity No fixat 
Pain. 
ae Cg ota aie seer 
5706 | F | 42 | Rheumatoid arthritis 5 yrs Marked deformity. Fixat 
and stiffness. 
1070 | M | 27 | Rheumatoid arthritis 4 yrs. Fixation of back, hips 
knees. Marked stiffness 
ee 7 a Sn 5 —_ 
H22518 | F 43 | Rheumatoid arthritis | 11 yrs. Deformity and fixation of j 
| of lower extremities. 
39682 | F | Rheumatoid arthritis Deformity and fixation of | 
extremities. Upper less mark 
} edly involved. 
36-9198 | M | 35 | Rheumatoid arthritis 6 yrs. Fixation of neck, hip 
knees. 
34-9228} F | 42 | Rheumatoid arthritis 4 yrs. Fixation of knees and in 


ment of upper extremities 


| 


Table 2 is an attempt to present the results in a compact form. — It will be 
noted that of 10 cases, seven were definitely benefited, inasmuch as increased 


motion and, in most instances, relief from pain were noticed. All of these 
patients felt that their extremities were warmer than usual and there was a 
sense of well-being which they had not noticed for some time. This sens¢ 


of improved well-being manifested itself in numerous ways. Increased ac 
tivity, improved appetite, greater cheerfulness were some of the subjective 
changes noted. Physical therapy was less tedious since it was less difficult 
for the patient to be moved about. 

One of the seven patients, who admitted relief from stiffness, obj 
to the injections to such an extent that they were discontinued afte 


“4 | 
CU 


two 


and one-half months. 

There are three failures, and a brief analysis of these is of interest 
Case 6986 was a young man 30 years of age who had had arthritis for seven 
years. He had a complete ankylosis of the spine and the hips were fixed. 
He had had manipulation under anesthesia at another institution, and roent 
gen-ray examination of hips when he entered the Firmin Desloge Hospital 
revealed bilateral fracture of the necks of the femurs. The head of the 
right femur was practically absorbed. He had a positive gonococcal fixation 
test, pus in the prostate, and fissure in ano. It is felt that, in spite o! the 


OF HISTAMINI 


[Ar 


No. In 


ested Dose Duration 
ectec 


iber 


65 2—6 minim 


4+—8 minin 


ninims 


distribution of the arthritis and the roentgenoegrat which were more o1 


characteristic of rheumatoid arthritis. this patie: a iffering from 


polyarthritis of gonorrheal origin Chis for t arthritis is not rare and 


taxes the ingenuity of the best diagnosticiat in tact, it 1s impossible in the 


“1 


late stages to differentiate it satisfact rily trom rheumatoid arthritis. In 
vent the patient showed only a slight and te: i ovement on 
line to which he was. incident: ly, quit nsitive and, after two 
hs, injections were discontinued 
he second failure, case 1042. was 
atoid arthritis. She had 19 i: 
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reactions, but did not feel that they helped her and, after 19 days, refus 
more injections. 

The third case, 39682, was also a female with quite marked involvement 
of the legs. The knees were fixed in flexion, and there was limitation . 
motion of the hips. This patient took daily injections for two months, had 
definite increase of motion in the hip joints, and was able to walk with th 
aid of acane. ‘The staff considered her a case which had been aided by in 
jections, but she felt that she was very little benefited. She asked that 
injections be discontinued ; this was done and she was classed as a failure. 

Of the other cases treated, most drifted away from the treatment after 
periods of from three to five months. One case stands out because of th 
duration of the treatment. 

Case 22518, a very intelligent, codperative school teacher, when first 
seen in the clinic was unable to work and without funds. She improved on 
physical therapy, massage, etc., but continued to be extremely stiff on 
awakening in the mornings. Her “limbering up” period lasted 30 to 45 
minutes, and, because of the stiffness, physical therapy and other activities 
were very difficult. She was placed on histamine and noted immediate and 
marked relief from stiffness. She eventually returned to teaching and for 
two years has given herself an injection of histamine before arising in th 
morning. The drug decreases stiffness and pain in this individual to such 
an extent that without it she can do much less than when she takes the 
injections regularly. 

SUMMARY 


Histamine diphosphate dilution (1-1000), when properly given to ir 
dividuals without complete ankylosis of the joints, will increase motility and 
frequently relieve pain. The subcutaneous administration of the drug seems 
to be as satisfactory as iontophoresis and is far superior to the use of the 
ointment in our hands. 

Histamine will not cure arthritis. It is at best an adjunct to othe 
forms of therapy and, as such, may be expected to aid in some cases and 
fail in others. When such failures are encountered, the drug should 
immediately discontinued. 

The drug should be administered cautiously to avoid severe reactions 
In our experience no shock has been encountered which necessitated treat 
ment. ‘There seems to be no cumulative or deleterious effect from the d1 
There was no alteration in blood chemistry, blood pressure, red blood 
count, etc., from the levels determined at the onset of therapy. 

Since patients do not readily develop a tolerance for the drug, 
administered over long periods of time. 

Histamine, although not having a specific therapeutic effect in rheuma 
toid arthritis, when given subcutaneously does seem to be of value in t! 
symptomatic treatment of the disease. It apparently enhances the valu 
other forms of therapy and, in many instances, enables the patient to car! 
activities which would otherwise be impossible. 
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SUBACUTE BACTERIAL ENDOCARDITIS IN 
OLDER PEOPLE * 
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THE occurrence of a specific disease may vary, not only in the inciden 





with which it afflicts a number of individuals, but also in the relative numb 


of individuals differing by age, sex, or other factors. How much middk 





life or late maturity may alter the reaction of the individual to the same 





ease 1S a question not entirely clear. It is becoming a more important on¢ 






in view of the aging of the population and the greater number of older people 





incurring acute infectious as well as chronic degenerative diseases. [1 






disease of the cardiovascular system, this age variation is most pronounced 






Types of disease that involve the young heart may be entirely differet 
from those afflicting the older heart. Arteriosclerotic disease of the heart 
seldom develops in young individuals. Acute rheumatic carditis or endo 







} 


carditis is almost never found in the very old. Differences in the rea 
conditions 


+1 
a) 






of normal young and normal old hearts to similar physiologica 





have only recently been investigated. Differences in the effect on the young 





VE 


and the senescent heart, of unusual physiological conditions or of diseast 
been seldom defined. If differences are present, they may be, as Coht 
remarked, striking; for instance, compensation for cardiac detect by hyper 





iS 







trophy is a form of repair incomplete or deficient in old age. 





One method for analyzing such differences is the consideration ot! 






effects of a disease that attacks both old and young hearts. Subacut 





Se 


terial endocarditis, because of its association with rheumatic heart dis 






has been considered an affliction chiefly of younger individuals. Though tt 
will probably remain an illness largely of adolescents and young adults, 1 






more frequent occurrence in older subjects may be expected. Arrterio 





sclerosis, hypertension, and syphilis may, like rheumatic fever, damage th 
If 


bi 






valvular tissue and provide a suitable basis for vegetative endocarditis 






the lives of patients with rheumatic heart disease should be prolong 





increasingly efficient care, the complication of subacute bacterial 





carditis may be postponed to their later years. 






This study concerns the appearance of subacute bacterial endocarditis 






a number of patients over 40 years of age. The information obtain 








been clinical and anatomical. 






* Received for publication December 15, 1938. 
From the Third (New York University) Medical Division, Dr. Clarence | 
Chapelle, Acting Director, and the Laboratory of Pathology, Dr. Douglas Symmers 
Bellevue Hospital, New York City. 

Reported in the clinical session of the American College of Physicians at 
pital, April 8, 1938. 
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METHOD 

Clinical and pathological information has been obtained on 28 patients 
over 40 years of age, observed on the Third (New York University ) Medi 
cal Division of Bellevue Hospital, from October 1931, to January 1938. 
Only those cases with diagnosis established by necropsy have been con 
sidered ; some were under personal observation, the records of others were 
analyzed. The oldest subjects were 70 and 72 years of age, of whom there 
were two, both women. Of the 28, 23 were men In 14 cases the correct 
antemortem diagnosis was made. During the same period, according t 
the clinical observations, 25 patients, under 40 and over 12 years of age,” 
succumbed to subacute bacterial endocarditis. On 12, necropsy was pet 
mitted and the premortem diagnosis confirmed. [rom the records of this 
service it appears that subacute bacterial endocarditis has been correctly 
diagnosed in those under 40, and not sufficiently considered in those over 
40 (figure 1). In addition it should be pointed out that of the group 
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Age 
l. Subacute bacterial endocarditis. Patients 
Hospital, October 1931 to January 1938 
lecades of life, according to the clinical 
anatomical diagnosis (uninterrupted line 


Over 40 the average age Ol the correctly diagnosed was 51 years, and of the 
undiagnosed, 59 vears. 

nts under twelve are not admitted to this 
11] 


bacterial endocarditis seldom afflicts individuals 
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CLINICAL OBSERVATIONS 










As has been remarked, of the 28 patients, 14 cases or one-half were « 
rectly diagnosed clinically, as examples of subacute bacterial endocarditis; 
the other 14 were not. It is fair to state, however, that in the incorrectly 
diagnosed group, subacute bacterial endocarditis was often suggested in t! 
differential diagnosis, but the clinical signs and symptoms and the labor 
tory findings did not confirm this unequivocally as the final clinical diagnosis, 
and hence it was not made. With two major exceptions, the symptoms and 
the physical findings were similar in the two groups; all but two had signs 
of heart disease, all but two had signs of infection. In the group with 
correct diagnoses cultures of the blood were positive, or embolic phenomena 
such as petechiae, so indicative of endocarditis in the course of heart disease, 
were present. In the group without correct diagnoses, complications in 
other organs, secondary to the endocarditis, were interpreted as the primary 
disease. In the 14 cases in which the clinical diagnosis of subacute bacterial 
endocarditis was not made, the final diagnosis at the bedside was: in four, 














rheumatic heart disease; in four, malignant disease of the kidney; in two, 
chronic diffuse glomerular nephritis; in one each, luetic and hypertensive 


heart disease, luetic heart disease, hypertensive and arteriosclerotic heart 








disease, and streptococcus bacteremia of unknown origin. 








One may observe from this tabulation that the differential diagnosis 
involves primarily either rheumatic heart disease, because of cardiac it 
volvement and infection, or renal disease, because of hematuria. If the 
events of an incorrectly diagnosed illness are viewed in retrospect, one will 





1 


find the usual known features of subacute bacterial endocarditis, as foll 






Ows 
Case 1. A 69-year-old male complained of dyspnea, fatigue and epigastri 

Three months previously he had suffered a 
In the three following weeks, edema ot 







tress on admission to the hospital. 






and an attack of severe precordial pain. 
ankles and dyspnea were present. Thereafter the cardiac reserve gradually decline 

The patient was undernourished, pale and elderly in appearance. The 
temperature was 100.8° F. The heart appeared enlarged; a systolic murmut 
The pulse rate was 90 per minute; the 







heard at the base and at the apex. 
blood pressure was 154 mm. Hg, the diastolic 70. Rales were heard at the bases of t 
The count of the red blood cells was 3 







lungs, and there was edema of the ankles. 
million per cu. mm.; that of the white cells 6,300. A few red cells were preset 
the urine. During the remaining 90 days of life, the temperature varied from 1 
to 103°. The hematuria was variable, apparent sometimes on gross, at other ti! 
The count of the red cells in the blood fell to 1.7 1 
The chemical constituent 







microscopic examination. 
by transfusion and diet it was increased to 2.2 million. 
Blood pressure was usually 124 systolic, 48 diastolic. Dig 
A yellowish tint de\ ped 






the blood were normal. 
talization had no effect on the congestive heart failure. 
in the skin; the icteric index was normal. Repeated cultures of the blood were nega- 
tive. The patient gradually failed, becoming comatose before death. At 1 ps) 
the principal findings were lobular pneumonia, and subacute bacterial vegetativ 
carditis of the aortic and mitral valves (figure 2). The leaflets of these valves 

moderate sclerotic thickening of the borders. The heart weighed 420 gran 

The kidneys were normal exce 














spleen was enlarged, weighing 390 grams. 
There was acute, focal suppurative prostatitis. 





some tubular hemorrhage. 
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Subacute bacterial endocarditis 
the mitral valve of a man, ag 
thickened and had undergone scl 
cholesterol crystals. On the upper border 
exudate, partly organized and containing | 
infection was found. 


The features presented by the illness in this patient are similar to those 


in Case 2, in which the diagnosis was rendered obvious by the positive blood 


culture. 


‘ase 2. A 50-year-old Italian waitet 
gressive weakness of three and a hali 


; 


teet of seven weeks’ duration, and of 

Three attacks of epistaxis occurred in t 

edge of hypertension or of lues, or of mani 
He was dyspneic and orthopneic 


1 


conjunctival sacs. The heart, with a 


larged: there were a arsh, blowing 
systolic murmur: the rhythm was regular 


istolic 68. The liver edge was fel 


and the spleen was just palpabl 
1 
| 


hages over the legs and tl 


gl 

he urinalysis revealed consistently a 
| cells ranged from 2.0 to 2.5 million 

to 11,000. The chemical constituents « 

was positive. The sedimentation rate 

ardiographic studies revealed left deviation 
chycardia, and the teleroentgenogram shows 
ultures were positive for Streptococcus virida 
ile on the ward, the patient’s temperature 103 
rous petechiae appeared from day to day. igitalization did affect the con 
heart failure, and the patient became more cachectic and died after 22 days in 


ital, five months after the onset 
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The necropsy revealed subacute vegetative endocarditis of the tricuspid, mit 
and aortic valves. From the vegetations Streptococcus viridans organisms were 

tured. Sclerosis of the valves, due to degenerative (non-infectious) changes 
confirmed by microscopic study. There were infarcts in the kidneys and spleen, 
histologic study confirmed the diagnosis of focal embolic glomerulo-nephritis. There 







was generalized anasarca of the serous sacs and lower extremities 













AND PATHOLOGICAL FINDINGS 





CLINICAL 





CORRELATION OF 


Clinical findings and their verification by necropsy * may be conside1 
on the basis of general symptoms of infection, involvement of the h¢ 
hematological effects, and peripheral effects. 

A. Symptoms of Infection: The major complaints were usually lassi 
tude, weakness, feverish and chilly sensations, and headache—symptoms 
commonly associated with febrile illness. Signs of infection were mani 
fested in 26 of 28 patients; the appearance was febrile, the temperature was 
elevated, the skin was cold and clammy, or warm and moist, and the fac 
was flushed or pale. In 12, signs of infection in the heart were manifested 





























by tachycardia, changing murmurs, and by exclusion of involvement in other t 
organs. In five, the signs and symptoms of systemic infection could not ; 
be localized. 

Comment from necropsy: Infectious endocarditis was present in all of the . 

28 cases. k 

B. Involvement of Heart: Clinical indications of heart disease were pres d. 
ent in all but one of the patients. The antemortem diagnosis of rheumatic 

heart disease was made in 10, of arteriosclerotic heart disease in two, of s] 

luetic heart disease in four, and, in one each, of luetic and hypertensive heart ( 

disease, arteriosclerotic and hypertensive heart disease, and arterioscle: c 

and luetic heart disease. In nine the underlying heart disease was unknown m 

in type or not recognized. Congenital bicuspid aortic valve was not men ter 

tioned. Wi 

Comment from necropsy: The cardiac lesions were the result of: de 

re 

Age . 

Anatomical Heart Disease | Number - 

dl 








Average Rang 












Rheumatic 16 (57% 53 vrs. $2 to 70 \ 
Arteriosclerotic 7 (25%) 62 yrs. 50 to 72 
Luetic ai 2 { 7% 52 yrs 47 and 58 re 
Congenital bicuspid aortic valve 3 (119 55 yrs 18 to 69 1 1 





1. A murmur or murmurs were found in all patients. A systolic m 





mur was noted at the apex in 27; it was noted at the base in 19, and alwé 
in conjunction with a systolic murmur at the apex. <A diastolic murmur was 







* Dr. Eugene Clark, Assistant Pathologist, Bellevue Hospital, kindly advised us 
review of the pathological material. 
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noted at the apex in 11, and at the I 
the apical finding. 


systole in six and durin 


g 
Comment from necropsy: | 
follows: 

in 9 on the aortic 


in 8 on the mitral \ 


in 7 on the 


) 


in on the 


in 2 on the 


but one of the vegetations occur 


and 


aortic val 


DO" 


Mase 


] 


alve 


ve 
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111 


5 


1] 


@ diastole in four. 


naoca;4rt 


\RD 


1 


ty 


) 


15, 


\ thrill was observed less frequently ; it 


la 


i\ 


only ; 


aortic, mitral 


red 


aforementioned predisposing conditions ; 


veloped on the mitral valve in a 


deformity. 


) 


1 


Enlargement of the heart was not 


; 


i 


aortic and tricuspid 
na 


omment from necropsy In 24. the weig 


trophy. 
in _ | ‘ ¢ -a > ] ] 
ina male patient with | 

3. Electrocardiograms were obta 
vas normal, but eight of these 


known rheumatic heart disease for 


deformity, auricular fibrillation had been present 


had 


bal 


) 


ve 


0) 


The mean weight was 571 grams; tl 
ongstanding syphilitic 
d 


a 


tachycal 


1 the hospital and for nine months previously 
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| 
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; 
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was felt during 


were present as 


ndicat d 
1.OSO 


ypel 


PTAs 


20 the r] vthm 


) 
aged +2 wit 
] 


rheumatic mitra 


ut the observation 


1 


1 


icute pacte! 


showed no growth, the diagnosis of sub: 


rectly made on the basis of splenomegaly, typical 
junctival sacs, and the febrile courst \l 
auricul 


matic mitral disease with established 


| endocarditis has been reported fr 
hypertensive and arteriosclerotic 
ped during the last few days 

} Congestive failure developed in 

tour weeks, and in 10 shortly before d 
The 


hree and one-half weeks in the ; 


was seven months. average 


he, 
ax 


twice that, or six weeks, in 


inical diagnosis. Of 15 who received digital 


itely 


therapeutic response did not occut occur! 
in three. 


Hematological Effects 


lhe blood count revealed an anemi 
TI 

The leukocyte count varied from 
to 14.000. 


wey 


» 38.000 : t 


to 4.7 million red cells. aver: 


117 


1¢ 
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2. Blood cultures were taken on 23 patients. Twelve, or a little over 
one-half, were positive; in eight the culture gave Streptococcus viridans, in 
two Streptococcus hemolyticus, and in two pneumococcus (Types 3 and 7 

Comment from necropsy: Postmortem cultures of the valve leaflets wer 
positive in the 12 cases with positive cultures of the blood during life; ir 
addition, Streptococcus viridans was cultured from the valves of two, and 
Streptococcus hemolyticus from the valves of six. Twenty (71 per cent 
had bacteriological evidence of subacute bacterial endocarditis. No post 
mortem cultures were taken on the remainder. 

Dd. Peripheral Effects: 

1. Petechiae, either in the skin or the mucous membrane, were observ 
in 15 patients, but only in four of those in the incorrectly diagnosed grou 
O7i the cases in which clubbing was found, six in all, all were diagnosed cor- 
rectly. Of the 17 cases in which it was reported as missing, 11 were diag: 
nosed incorrectly. In the remaining five, clubbing was not mentioned. ‘Th 
café-au-lait tint of the skin was recognized in six of the twenty-eight. 

2. Enlargement of the spleen was recognized in 12 patients, four oi 
whom were among the undiagnosed cases. 

Comment from necropsy: The spleen was enlarged on postmortem e) 
amination in 26 patients ; the weight varied from 230 to 1900 grams. Ther 
was infarction of the spleen in seventeen. 

3. The kidney lesions were manifested clinically by hematuria in 17 
60.7 per cent, and by renal insufficiency as measured by an increased not 
protein nitrogen content of the blood; 11 had definite azotemia, four wer 
borderline in amount of nitrogen retention, ten were within the norma 
limits, and three were not examined in this chemical fashion. Using either 
renal insufficiency or hematuria as an index, we find 21, or 75 per cent, wit! 
clinical evidence of renal damage. One or both of these signs were present 
in 10 of the correctly diagnosed and in 11 of the incorrectly diagnosed grou 

Comment from necropsy: The nephritides as presented by these older 


patients were often of a dual character. The total lesions are shown: 
Pathological Diagnosis No. Percent 
Focal embolic glomerulonephritis (alone or combined) 12 42.8 
Subacute diffuse glomerulonephritis (with focal lesions) 1 3.5 
Acute diffuse glomerulonephritis (2 with foca! lesions) 7 25.0 } 11 or 39.2 per 
Chronic diffuse glomerulonephritis (2 with focal lesions) 3 10.5 
10 35.7 


Normal kidney . 


Of the 12 cases with focal embolic glomerulonephritis, seven had positi\ 
blood cultures and six of these were correctly diagnosed as subacute bat 
terial endocarditis, while five had negative blood cultures and of these t! 
were correctly diagnosed. Acute, subacute and chronic diffuse glomerul 
nephritis were divided among six cases with negative blood cultures, 
with positive blood cultures, and three in which none were taken. Of thr 
group of eleven, eight were correctly diagnosed as having subacute bacter!é 


endocarditis. 
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DISCUSSION 


‘requent reports have described the clinical, bacteriological and ana 
tomical features of subacute bacterial endocarditis \lthough Blumer ° 
in 1923 considered that the “‘ figures indicate that the disease is a disease of 
adolescence and young adults” (80 per cent of 317 patients were under 40 
vears of age), further observations (14) with present and future popula- 
tions suggest a large and perhaps major incidence after the age of forty. 

In the older patients considered here, the absence of positive blood cul- 
tures is an experience found, though less frequently, in younger patients. 
Bacteremia was not demonstrable in 11 (47 per cent) of 23 patients on 
whom cultures of the blood were taken; this is a higher percentage than ob 
served in a younger group.’* Embolic phenomena in the central nervous 


| 


han in reports regarding 


system, occurring in four, were less frequet 
younger patients.” *"** The frequency (64 per cent) of renal lesions, 
either focal embolic or diffuse inflammatory, is in accordance with, or less 
frequent than in other observations considering all ages 

Valvular deformity of rheumatic type occurred in 16 (57 per cent) of 
these patients, which is similar to the experience in younger groups 
Sclerotic deformity of the valves was present in seven (25 per cent). Con 
genital bicuspid abnormality of the aortic valve was present in three (11 per 
cent), maintaining the observation ° that it is a frequent association of sub 
acute bacterial endocarditis. Lewis and Grant® observed that “ amongst 


males, reaching adult life, and possessing congenitally bicuspid aortic valves, 


23 per cent at least die of active endocarditis.” Presumably a certain per 
centage die before forty. 

Disturbances of cardiac rhythm were not frequent in these older patients 
—no more frequent than in other observations in a group with an average 
age of thirty-five.” Congestive 
often; of the 28, it was present in 1 
in 10 for one week to ten days prior to death; as pointed out above, the un- 


heart failure, however, occurred more 
5 (53 


per cent) for four weeks or longer, 
diagnosed cases presented more difficulty in diagnosis because of longer 
periods of failure. In a predominantly younger group of 103 patients ** cir 
culatory function was considered excellent in 76, good in 17, and fair in 10; 
there were no data on eight additional cases 


SUMMARY 


he clinical picture of subacute bacterial endocarditis in individuals over 


40 vears of age is not as clearly defined as in younger individuals. Of 28 
such patients considered in this report, only 14 received correct diagnosis 
before death. All cases of subacute bacterial endocarditis under the age of 
+0 which came to necropsy from the same Medical Service had correct clini 


Cal llagnoses. 


One wonders, therefore, if the clinical picture of subacute bacterial endo 


carditis is different in older people. The features are essentially the same, 
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but they are less accentuated. The common or typical events of subac 
bacterial endocarditis as seen in younger patients are not obvious in the ol 
group because heart failure and azotemia are more often present. | 
latter findings are no doubt associated with decreased cardiac and renal 1 
serve because of age. Subacute bacterial endocarditis is not often cons 
ered diagnostically in an elderly patient, who may or may not have congest 
failure and who does not present signs, symptoms or history of rheun 

A large proportion of the patients in this study (12 of 2 


) 


heart disease. 
had arteriosclerotic or luetic heart disease, or congenital bicuspid aorti 
valves which formed an underlying basis for endocarditis. The blood cu 
ture was not so frequently positive, possibly because of increased immunit 
or less virulence of the infecting organism. 

Otherwise the clinical events, as has been remarked, are essentially 
same as in younger patients. All but two of this group had general signs 
of a febrile illness, and these two were among the undiagnosed cases. In 
addition, three of this latter group had a temperature course ranging below 
100° F. They had signs of heart disease, perhaps with, perhaps without 
previous cardiac symptoms, but manifested by enlargement of the heart, 
cardiac murmurs, changing or constant in character, and often associated 
with heart failure, progressive but often mild. Also, complications of mod 
erate secondary anemia, moderate leukocytosis, frequently hematuria ai 
azotemia, enlargement of the spleen, and peripheral embolic phenomena wet 


consistently present. 


CONCLUSIONS 


1. Clinical and pathological observations on 28 individuals aged 40 t 


72 years, who succumbed to subacute bacterial endocarditis, have been r 
viewed. 

2. Subacute bacterial endocarditis in older people is associated with pré 
The most common (57 per cent) is rheu 


existing or chronic heart disease. 
matic heart disease, but other types of heart disease are also frequent. 

3. The clinical features are essentially the same as those in young 
Congestive heart failure and azotemia 


t 


patients, but less accentuated. 
more common; demonstrable bacteremia is less common. 
4. Subacute bacterial endocarditis occurs more frequently than suspected 


or heretofore reported in older individuals. 
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CASE REPORT OF URINARY OBSTRUCTION DUE TO CRYSTAL 
LINE CONCRETIONS FOLLOWING SULFAPYRIDINE 
THERAPY IN PNEUMONIA * 


By M. M. Scurry, M.D., and M. H. Wittensore, M.D., Ann Arbor, Mic! 


THIs case report is presented in confirmation of the observation that uri: 
obstruction may occur during the course of sulfapyridine therapy as a result 
of the formation of sulfapyridine concretions in the urinary tract. A _ similai 
case, which yielded promptly to treatment, has recently been reported by Cart 
Shea and Pike. 





Many reports of gross hematuria following the administration of this drug 
have appeared in the literature. The occurrence of blood in the urine, under 
these circumstances, was at first ascribed to a “toxic nephritis.” Evidence: 


1 
+ ¢hat 


against this is the character of the abnormal urinary findings and the fact tha ¢ 
the anuria disappears when the drug is discontinued. The possible significanc : 
of the deposition of actual crystalline concretions which result in the gross 
hematuria and anuria was first suggested by the animal experiments of Gross 

and his associates,” and Antopol and Robinson.’ Almost simultaneously Sout! 


worth and Cooke‘ reported hematuria, nitrogen retention, and oliguria, wit! 


abdominal pain resembling renal colic, in patients receiving sulfapyridine therapy m2 

. e ° ge e ° qe ° ° ° vi 
Actual crystalline sulfapyridine and acetyl sulfapyridine concretions in the uri 
nary tract in humans, established by autopsy, were first noted by Snapper et al lf 


in one patient of a series of four cases showing hematuria during sulfapyridine 
therapy for pneumonia. Tsao, McCracken, et al.* followed with a report of 
one death due to urinary obstruction with crystalline concretions of sulfapyridin 


and acetyl sulfapyridine demonstrated at autopsy as obstructing the terminal 
ureteral orifices. 
CASE REPORT \ 
A 70 year old white male was admitted to the University of Michigan H¢ 
on February 2, 1940 with a history of a chill three days prior to admission. This was 
followed by profuse sweating, fever, a progressive cough productive of bloody sputut 
and pleuritic pain in the left lower chest. The past history revealed an inadequate 
treated syphilitic infection in 1920, mild “arthritis ” of several years’ duration, and t! 
removal of a benign cyst of the left kidney in 1928. ag 
On admission the temperature was 103.8 degrees (rectal), pulse 94 per minute Ure 
respiratory rate 26 per minute, and blood pressure of 150 mm. of mercury systolic and : 
70 mm. diastolic. The patient was a well developed and nourished, acutely ill malt xe 
who appeared to be about the stated age. There was marked facial flushing, excessive * 7 
‘ UT¢ 


perspiration, but no definite cyanosis. The patient was edentulous and the px 
pharynx was hyperemic. Expansion of the chest was limited bilaterally wit! 


* Received for publication March 8, 1940. 
From the Department of Internal Medicine, University of Michigan, Ann 
Michigan. 
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c.c. Daily urine examinations continued to show a diminishing microscopic hen 
for five days with complete absence thereafter. The blood sulfapyridine level o1 
ruary 9, 1940 was 1.3 mg. per cent. Non-protein nitrogen on February 12, 1940 
38.7 mg. per cent. The patient’s subsequent course was uneventful. 


SUMMARY 


1. A case of Type III pneumonia treated with serum and sulfapyridir 
herein reported. 

2. Gross hematuria and anuria due to concretions of sulfapyridine 
successfully treated by catheterization and irrigation of the ureters 
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HISTOPLASMOSIS: REPORT OF A CASE 


By Ropert H. WitttAms, M.D., and Witiiam J. Cromartie, M.D., 
Nashville, Tennessee 


THE fungus infection now known as histoplasmosis, and its causative 
the Histoplasma capsulatum, were first described by Darling in 1906 and 1908 


He reported three cases. Since then, single cases of histoplasmosis have been 
reported by Riley and Watson,* Phelps and Mallory,‘ Crumrine and Kessell 


and Dodd and Tompkins.® 

The disease is manifested clinically by moderate fever, emaciation, sp! 
megaly, hepatomegaly, enlargement of lymph nodes, leukopenia and slight at 
In only one of the seven cases recorded was an accurate diagnosis mad 
mortem. Dodd and Tompkins recognized the parasite in the large mononu 
cells (monocytes) of the blood of their patient during life and the diagnos 
confirmed subsequently at necropsy. 


On postmortem examination, in addition to the enlargement of the liver 


spleen and lymph nodes, areas of necrosis in the liver with cirrhosis, ps 
granulomata of the lungs and of the small and large intestines and focal m 
* Received for publication June 10, 1939. 
From the Department of Medicine and the Department of Pathology, Vander! 
versity School of Medicine, Nashville, Tennessee. 
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in the lymph nodes have been noted. In some instances ulcers of the colon 
occurred. In all cases, the Histoplasi a capsuiatut vas readily demonstrable 
within the endothelial cells of the small lymph and blood vessels of the spleen, 
liver, lymph nodes, bone marrow, lungs and intestines 

Extensive studies on the morphological characteristics of the parasite wer 
made by da Rocha-Lima‘ in 1912. He regarded it as closely related to, if not 
identical with Cryptococcus farciminosus, the causative ganism of epizooti 
lymphangitis of horses and other solipeds 

Darling was unable either to cultivate th ral in artificial media o1 
to transmit the disease to experimental animals 

DeMonbreun * in 1934 first succeeded in cultivating 1 parasite. Under 





appropriate conditions he was able to culture it in the yeast-like form as it 
appears in the lesions, and as a myceliun He ilso successful in reproduc 
ing for the first time the characteristic clinical and pathological features of the 
disease in monkeys, and determined that the pathogenic phase of the fur 
the yeast-like form. These findings were confirmed by Ciferri and Redaelli 
DeMonbreun also showed that the yeast like for t thi ungus is pathogen 
for mice and puppies.* 

In this communication an additional case of hist smosis is recorded he 
ilagnosis was established by the histologic examination of lvmph node whicl 
was removed one day before the patient died he ¢ it particular intere 
iuse there was clinical and pathological evidenc <istine Iwmphati 


leukemia. 


History: W. W. H., a 56-year-old white farmer een a resident of Ter 


nessee all his life was admitted to the Vanderbilt Unive ty He tal, August 13, 1938 
ining of severe sore throat. He had been 
previously when he first noticed small lumps i e pt ted 
ing symptoms tor about one year when enlargement the n the 11 
guinal and axillary regions developed. ‘The 1 
ovements of the limbs became painful and oned suthcient dithculty to interfere 


e patient’s farm work. During the eight mont recedi1 pit t 


] et 


expe enced steadily increasing weakness 1 ¢ St O ind 1 ( 
months before entering the hospital shortness of eat ntermittent ellins i the 
in| ind nocturia 2 to 3 times a night occurré 
lever (Three weeks before admission swelling and rene f ] { it develope 
ind ised difficulty in swallowing. Six day e | es to cougl 
ind ectorated tenacious, foul-smelling, blood-tinge 
sical examination: On admission to the hospit temperature 102.4 
rf e 128, respiratory rate 26 and blood pressure 140 mi Ot mercut tolic and 
0) diastolic. He appeared stuporous but ¢ tien, ’ ome, it irritable at 
restl he respirations were of the Cheyne-Stokes type Moderate 
tenacious, blood-tinged, muco-purulent sputum were expectorates His bre 
spu had the foul odor characteristic of fusospit etal pulmonary infectio1 His 
skit hot, red, dry, and it appeared sun-tanned. There was little subcutaneous fat 
re was marked enlargement of the auricular, « t ery 
vicular, axillary, epitrochlear, inguinal and te nh node Ches. 
’ node ere tender, rubbery, and freely movable Most of the e discrete althoug! 
1 Te re matted togethe lhe largest masses of nod e in the inguinal reg 


id 1 ured about 10 by 5 by 4cm. The axillary 1 measure bout 9 by 7 by 4 
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The eyes and ears showed nothing remarkable. The nasal mucosa was redde 
swollen and partly covered with a dry hemorrhagic exudate. Marked pyorrhea 
veolaris was present and the teeth were carious. The pharynx and the right tonsi 
Several large deep ulcers covered by w 


fossa were reddened and edematous. ’ 
The soft palate was tensely swollen. 


exudate were present in the pharynx. 
trachea was in the normal position. The sternal dullness was increased several c 
meters on each side. A few medium coarse rales were heard at the base of each 
posteriorly. The heart was normal. 
painless nodules were present in the subcutaneous tissue of the abdomen. ‘The « 
of the spleen was palpable one finger’s breadth below the costal margin. The liver « 
extended one finger’s breadth below the right costal margin. 
masses were felt. Examination of the genitalia, rectum and extremities reve 
nothing noteworthy. 

Laboratory data: The urine was normal. 
hemoglobin 11.6 grams; white blood cell count 12,100 with 29 per cent poly: 
phonuclear neutrophiles and 71 per cent lymphocytes (adult type). The red blood 
showed slight anisocytosis and poikilocytosis, but the hemoglobin content appear 
The platelets were normal in number and appearance. The Kahn 


The red blood cell count was 3,820, 


be normal. 
on the blood was negative. 
examination from 5 
parasites were seen. 
A roentgen-ray of the chest showed an enlargement of the lymph nodes 
hilus of the right lung with some infiltration extending out from the hilus int 
lung. 
Blood agar plates were inoculated with pharyngeal exudate and incubate 
37° C. for one week. No pathogenic organisms were cultivated. Smears oi 
pharyngeal exudate revealed many fusiform bacilli and spirochetes. 
were present in large numbers, but there were very few polymorphonuclear ce 
Course in hospital: The clinical impression was that the patient suffered 
some form of malignant lymphoma, possibly lymphosarcoma. 
ance of the pharynx, the high fever, the character of the cervical lymph nodes and 
sputum suggested that fuso-spirochetal infection of the pharynx and lung was 


1] 


present. 

During the patient’s stay in the hospital there occurred a daily elevation ot 
temperature to about 103° F. He became delirious. His throat was irrigated 
sodium perborate at frequent intervals. Fowler’s solution was applied to the pha 
He was given one blood transfusion (500 c.c.) and one 


several times daily. 
A roentgen-ray treatment (4 


venous injection of neoarsphenamine (0.45 gm.). 
units) was administered over the left side of the neck. He developed signs of | 
consolidation in the lower lobes of both lungs and expired August 20, 1938, one 
after his admission to the hospital. 

The diagnosis of histoplasmosis was not made until two days after deat! 
biopsy of an axillary lymph node obtained on August 15 proved to be unsatisfa 
A cervical node was removed on August 19, one day before death. The sect 


which revealed the characteristic parasite were not available for study until August 


Postmortem examination—Gross: An autepsy was performed two hour 
mortem. The body was that of a well-developed, poorly nourished, white male. 
was marked enlargement of the auricular, occipital, cervical, submaxillary, 
clavicular, axillary, epitrochlear, inguinal and popliteal lymph nodes. These 
were soft and discrete and varied in size from about 2 by 2 by 1 cm. to 7 by 4 by 
The tissue within the capsules of the nodes was soft and very friable. The pet 
cavity contained no free fluid and the surfaces were free of exudate. No flu 
present in the pleural cavities. The pericardial cavity contained 5 c.c. of cleat 
colored fluid. The heart weighed 360 grams. No valvular lesions were present 
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smears did not reveal the presence of parasites in the leukocytes. The cor 
diagnosis was not established until two days post mortem when the sections 
the lymph node removed during life became available for study. Histopla 
capsulatum was promptly recognized, and this led to the delayed and unsucces 
attempts to cultivate the organism from portions of the liver, spleen and lyi 
nodes. 

Microscopic examination showed the Histoplasma capsulatum to be pres 
in many lymph nodes in our case, but none were found in the spleen, liver, 
marrow or lungs. The presence of the parasite in the pharynx and epiglotti 
of our case is noteworthy. Infection in these locations has not been obs« 
in the other cases reported. 

Chronic lymphatic leukemia was apparently the primary disease in ou 
tient. The infection with Histoplasma capsulatum appears to have been ¢ 
cidental. In the case reported by Phelps and Mallory * histoplasmosis 
encountered as a complication in a patient with cirrhosis of the liver and pri 
liver cell carcinoma. In the remainder of the cases reported, histoplasmosis 
the main disease found at autopsy. As in the previously reported instance 
this disease no source of the infection could be determined in our patient. This 


is the second instance of histoplasmosis reported from Tennessee. The cas 
Dodd and Tompkins ° was also reported from the Vanderbilt University Hos 
pital and their patient was a resident of this state. It 1s interesting in this 
nection that DeMonbreun '’ has recently observed histoplasmosis in a dog 


this region. | 
SUMMARY 


A case of histoplasmosis associated with chronic lymphatic leukemia is re 


corded. This represents the second case of histoplasmosis reported from 

nessee. The diagnosis of histoplasmosis was made by the microscopic exat 

tion of a cervical lymph node obtained by biopsy. Postmortem examinati 

revealed an extensive infection with Histoplasma capsulatum in the pharynx 

larynx and lymph nodes in association with the pathological changes of cl 

lymphatic leukemia. 
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SIMMONDS’ DISEASE (PITUITARY CACHEXIA): 
REPORT OF A CASE 


By | \SON 'D 
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headaches. Vision rapidly failed and when seen two and a half years later the patie: 
was totally blind. At this time it was learned that the patient had never menstruat 
and had lost 40 pounds (119 to 79) since the onset of the illness. Physical exami: 
tion revealed an underdeveloped, emaciated girl of 18 years who appeared several \ 
older than the stated age (figure 1). She was nervous, irritable, and rather child 
in behavior. There was no light perception in either eye. Due to the blindn 


constant “ searching type of nystagmus had developed in each eye. The skin wa 

the scalp hair coarse. There was absence of axillary and pubic hair, and the bre 

were barely outlined. The heart, lungs and abdomen were normal. Blood pre 

was 80 mm. of mercury systolic and 60 mm. diastolic. The genitalia were infant 
1928 1934 





Fic. 1. Photographs of patient in 1928 at age 14 (weight 120 lb.) and in 1934 at ag 
(weight 60 Ib.). Note the extreme emaciation characteristic of pituitary cachexi: 


Neurological examination showed all the cranial nerves except the optic nerves 


intact. There was generalized muscular weakness of all extremities but no atax 
paralysis. There were no disturbances of sensory pathways. Reflexes were 
what hyperactive, but no pathological reflexes were elicited. Anthropometric stt 


were normal. 

Laboratory, roentgen-ray, and special studies were as follows: Blood chem 
urea 11, 16 mg. per cent; uric acid 3.0, 4.3, 5.0 mg. per cent; creatinine 1.3 mg. per 
sodium chloride 540 mg. per cent; calcium 10.5 mg. per cent.; inorganic phosp! 
4.6 mg. per cent; CO, combining power 59, 60, 67, vols. per cent; cholesterol 68, 72 
mg. per cent; sugar 48, 86, 73, 91 mg. per cent. Glucose tolerance test (venous blood 
fasting 48 mg. per cent, first hour 147 mg. per cent, second hour 158 mg. pet 
Eleven 24-hour specimens of urine varied in volume from 95 c.c. to 590 ¢.c.  Sodiut 
chloride excretion in three 24-hour collections was 1.05, 0.88, 1.06 gm. Ten gle 
samples of urine showed no abnormalities. The intracutaneous tuberculin t 

















CASE REPORT 


1000 O.T.) was positive. Gastric c 


Wassermann and Kahn tests were ne; 
per cu. mm.; Pandy test was negative; n bercle bacilli could 


isites or Ova were found on examination t the f ‘rial D 
showed a normochromic anemia, prog 
phocvtosis Blood platelets were 210,000 


clotting time five minutes, 


$110,000 5,500 
3,530,000 5.500 
3,790,000 600 
3,020,000 | 7.400 
2,650,000 1 600 


mations oO} 


to minus 41 The specitic dynamic ac 
pressed, showing a change from minus 35 
12). he control patient showed a chang 
following a similar meal. 

The Goetsch adrenalin test was 
of adrenalin there was an initial rise 
He and of the pulse rate trom YO to 


normal until two hours had elapsed 


patient whose systolic blood ressure and 
minutes respectively. 


Serial roentgenograms if the sella 
ment. In July 1930, on a film taken 


and l 


3 cm. in depth. There was 
January 1933 the sella measured 1.8 


appeared thinned, the clinoid 


leeper and wider, the floor of tl 
uary 1934 the sella measured 
d to be extension of the proces 


{ 
933 roentgenograms of the iong bon 


‘ 


strc areas. Phe epiphyseal line oO} 
capulae and clavicles wet 
no evidence of calculi in 
nothing of interest 
imination of the optic fundi (Drs 
te optic nerve atrophy, but no evidence 
on of the mouth (Dr. S. Koepf) 
to the pituitary condition, Chere 
rmation was normal in respect te 
mmonds’ disease due to destruction 


contained three 
be isolated. No 


Od counts (Ti 


howed bilateral 
pressure. Ex 
could be at 
teeth 








2174 JASON E. FARBER 


ROENTGEN-RAY OF SELLA TURCICA 








- ind 


Fic. 2. Roentgen-Ray pictures of the sella turcica showing progressive enlargement 
by the growth of the pituitary tumor. 
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esses. These cyst cell collections at times suggest the picture of an adamanti: 
with the epithelial cells to the periphery and a delicate central reticulum of conne 
tissue. In none of the tumor sections is keratinization present. Most frequent], 
cystic areas are large, with an accumulation of fine granular debris, and the epithe 
cell element is reduced to a single layer of irregular squamous cells, at times separat 
from a basement zone of reticulum cells. Some of the larger cysts are confluent. 





Fic. 3. Photograph of the gross specimen of the cystic pituitary tumor 


bulk of the stroma exhibits smooth muscle fibers and connective tissue, irregul 
arranged. Within the meshes are ganglion cell-like structures; these are few and 
scattered. Also scattered and comparatively few in number are minute duct-like stru 
tures lined by a single layer of cells, a homogeneous eosin stained content at | 
zone to the outer side. In this stroma of connective tissue there are a few intervening 
patches of an embryonic form of connective tissue. There are fairly well cetine¢ 
arteries, arterioles, and capillaries. 

The extrasellar location of the tumor and its relation to the pituitary, 
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thelial lined cystic Cavilles, the epit 
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infiltrative extension mark it as a histologi ul talk tume 
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DISCUSSION AND St R 
The significant clinical symptoms and signs ( xia, blindness, loss of 
axillary and pubic hair, atrophy of breasts and ¢ ila, amenorrhea, asthenia 
anorexia and constipation, integumental chang« potension, hypothermia, oli 
godipsia, oliguria, mental changes and pathological sleey Laboratory studies 
showed a lowered basal metabolic rate, lowered or depressed specific dynamic 
action of pre teins, hype glycemia, cle Cast d g luce se tole ince, VY po hole ste rol 


emia, hypochloremia and hypochloruria, anemia and relative lymphocytosis, dis 
turbed water and salt balance. Ant! 


opometric studies did not show any devia 
tion in bony measurements from the normal 

Not all of these abnormalities, of course, ar feature of destruction of thi 
pituitary. It was felt that the mental changes, pathological sleep, hypothermia 
disturbances in water and salt balance, and the blind 


injury by the expanding tumor onto surrounding 


i > { i ~ Cs ‘ 5] ecially the Op 1¢ 
nerves and hypothalamus. 

Replacement therapy and exploratory crani e unsuccessful \t 
autopsy a pituitary stalk tumor (cystic epithe s tound here was 
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writer wishes to express appreciation to Prof 8 MM Arthur f the pituit 
tracts, to Dr. W F Jacobs for the autopsy mat | 1 Dat lor thie kind advice 
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EDITORIAL 


CONTROL OF THE DOSAGE OF ANTIPNEUMOCOCCAL SERUM IN TI! 
TREATMENT OF PNEUMONIA 


Since effective antipneumococcal sera first became available for the tre 
ment of acute lobar pneumonia the need of some precise method for det 
mining the quantity of serum required has been evident. Attempts ha 
been made to estimate this by considering such factors as the day of the dis 
ease on which treatment is started, the extent of the lung tissue affected, t! 
presence or absence of bacteremia and the apparent degree of intoxicatior 
as well as the clinical response to treatment. Although these points are o1 
considerable assistance in the absence of more precise standards, experienc: 
soon showed that they are not satisfactory and that in individual cases the 
may be seriously misleading. In some cases, although a fall in temperature, 
arrest of the process in the lungs and symptomatic improvement seemed t 
indicate that sufficient antiserum had been administered, the disease has later 
relapsed and progressed to a fatal termination. In other cases, persistent 
fever and failure to improve clinically have been found later to be due to focal 
complications such as empyema, sterile pleural effusions, arthritis or endo 
carditis, conditions which ordinarily cannot be cured by an excess of serum 

The desirability of giving amounts of serum sufficient to neutralize all 
of the specific polysaccharide in the tissues is obvious. On the other hand, 
it is important practically to avoid a gross excess of serum, both because of 
its high cost and because of its tendency to increase the frequency and ex 
aggerate the intensity of serum disease. 

The fact that the effectiveness of antipneumococcal serum is probably du 
to its antibody content, as measured by its protective power for mice and less 
precisely by its agglutinin content, led Sabin' to utilize the appearance ot 
agglutinins in the patients’ blood as an indication that sufficient serum had 
been administered. It was soon shown that agglutinins may appear befor 
sufficient serum has been administered to bring about recovery. Attempts 
by Bullova® to utilize a quantitative modification of this method, and by 
Bullova and Sharff* to use a modification of Neufeld’s ‘ quellung ” reac 
tion proved unsatisfactory for the same reason. 

Tillet and Francis* found that patients convalescent from pneumonia 
would give a positive skin reaction to the intradermal injection of a minute 
amount of the highly purified homologous capsular polysaccharide. ‘Th 

1 SaBin, A. B.: The microscopic agglutination test in pneumonia; its application to 
typing and control of serum therapy, Jr. Infect. Dis., 1930, xlvi, 469 

2 Buttova, J. G. M.: The management of the pneumonias, 1937, Oxford University 
New York. 

_ %Butrova, J. G. M., and SHarrr, J.: Quantitative capsule swelling tests in blood s 
of pneumonia patients, Jr. Infect. Dis., 1937, 1xi, 55. 


*Tittet, W. S., and Francis, T., Jr.: Cutaneous reactions to the polysaccharid 
proteins of pneumococcus in lobar pneumonia, Jr. Exper. Med., 1929, i, 687 
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reaction consisted of a wheal and an erythematous flare appearing within 
10 to 30 minutes and fading within one to two hours lhe reaction did 
not appear until recovery was under way, and was always associated with 
the presence of antibodies (agglutinins and protective substances) in_ the 
blood. It remained negative in fatal cases, even though antibodies could 


sometimes be demonstrated in the serum rar 


cis’ reported a study of 
the test in 48 cases of Type I pneumonia treated with antiserum He re 
garded it as superior to the agglutination test as a guide to treatment and 
emphasized the fact that a positive reaction depends not only upon the 


presence of antibodies in the blood serum, but also upon the reactivity of the 


skin lhe latter is lacking in gravely ill cases running an unfavorable 
course. ‘*‘ When positive it invariably denotes that recovery has begun, 


when negative it indicates further serum therapy 
l‘rancis’ observations were confirmed by MacLeod, Hoagland and Ben 


son inland’ and Bullova and Sharff, 
the skin test entirely dependable. More recently, however, Wood ®* has re 


on the other hand, did not find 


ported a careful study of the test, and its use in 51 cases of pneumonia 
treated with serum. Serum was given in large doses at short intervals until 
an unquestionably positive reaction was obtained. It was then stopped, 
without regard to the clinical condition of the patient he quantity re 
quired varied from 11,000 to 1,983,000 units. Such differences could not 
have been foreseen or estimated by any rule of thumb. In general, he fully 
confirms Irancis’ observations as to the characteristics of the test and as to 
its value as a guide in prognosis and treatment. [very patient who re 
covered developed a positive skin test except one case—a negro—in whom it 
was 1mpossible to make a reading. His observations indicate that the reac 


tion 1s due to a combination ot specific polysaccharide and antibody in the 
ski He also found that in severely ill patients the skin may fail to react, 


that a reaction which has been 


ven though both substances are present; ot 
positive may become negative. In four of five such cases, however, addi 


tional serum restored a positive reaction and recovery occurred 


here are some limitations which must be observed in the 1 terpretation 


ot the test. It is essential that the solution of polysaccharide used for testing 
he pu Contamination with a trace of protein or other materials is likely 
to cause nonspecific skin reactions which destroy the value of the test. In 
live cases, for unknown reasons, a positive skin reaction was obtained early 
‘cis, T., Jr.: The value of the skin test with type ecific capsular polysaccharide 
t m treatment of type | pneumococcus pneumonia, Jr. Exper. Med., 1933, lvii, 617 
Lreop, C. M.. HoacLanp, C. L., and Be» _P. 3 The use of the skin test witl 
t pecific polysaccharides in the control of the serum dosage in pneumococcal pneu 
mot Clin. Invest., 1938, xvii, 739 
: \ND, M. Adequate dosage in the specific serut t iti t I pneumococcu VD 
+ pn nia, Am. Jr. Med. Sci., 1936, cxlix, 849 
- W. B.: The control of the dosage of antiserum in t treatment of pneumococcal 
I. A study of the mechanism of the skin react to type specific polvsaccharicd 
\ nvest., 1940, xix, 95 


I] The clinical application ot the fat s sk t t ( I nvest 1940 
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in the disease before the serum had been administered and before antib 
were demonstrable in the serum. The procedure is manifestly of no valu 
such cases, and if it is to be used as a guide to treatment, a negative test 1 
be obtained before any serum is administered. In three cases a pos 


reaction was present shortly before death. This was owing in one cas 
pneumococcal meningitis; in one to pneumococcal endocarditis; and in on 


to uremia, after apparent recovery from the pneumococcal infection. Per- 
sistent fever and clinical illness after the skin test became positive usual! 
meant some complicating focal infection, most often an empyema or a st 
pleural effusion, which demands surgical treatment and will not be intluenced 
by further intravenous administration of serum. In one case it was owing 
to a recurrent pneumonia caused by a different type of organism. 

The test also proved satisfactory in eight cases receiving both sulfapyri 
dine and serum. 

More work is obviously necessary to determine precisely the limitations 
of the test. It promises to be of great practical value in that in most cases 
at least, it is a dependable guide as to the amount of antipneumococcal serun 
required, and as to the outlook for recovery. In many cases, also, it may 
suggest the existence of some focal, complicating infection. 

The use of sulfapyridine has greatly restricted the need for serum therap) 


in pneumonia. There are, however, some patients who can not take sulfa 


pyridine because of its toxicity. In a few cases sulfapyridine is ineffectiv 
(Long and Wood).’ Experience may still show that a combination 
serum and sulfapyridine is more effective than either alone. There will 


remain a definite, if relatively circumscribed, field for the use of serum, at 
the test is apparently applicable to such cases. 
4 
®Lonc, P. H., and Woop, W. B.: Observations upon the experimental and clini 


of sulfapyridine. II. The treatment of pneumococcal pneumonia with sulfapyridin 
Int. Mep, 1939, xiii, 487. 
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with a list of symptoms and signs involving that particular system, together with 






of the diseases which cause them most frequently. 
That “ The Compleat Pediatrician ” is of value as a quick reference there « ’ 

no doubt, since it contains a wealth of information gleaned from extensive inv: 

tion of recent literature. Chapters on treatment, medications, laboratory, nut: 







growth and development are also present. 
It is the reviewer's opinion that the book is especially useful to the general 







titioner as a quick reference, but decidedly less important to one specially tra 
Many of the descriptions of diseases must through necessity be 









pediatrics. 
that they leave a sensation of thirst that remains unquenched 
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Proctology for the General Practitioner. By FrepertcK C. Smitu, M.D., M.S. 
(Med.), F.A.P.S. 386 pages; 23.5 X 15.5 cm. F. A. Davis Company, PI 


phia. 1939. Price, $4.50. 







For the general practitioner with limited time at his disposal, this book affords 
an opportunity to acquire some knowledge of recent advances and generally 
principles in proctologic practice. Much shorter than the usual work on the su 
it lays particular stress upon diagnosis and diagnostic methods along with such 

Sclerotherapy and inj 





ACCe] 








operative procedures as can be performed in the office. 
methods for the relief of symptoms are dealt with adequately and in their true 
spective. Anesthetic methods receive more than the usual attention. Operatio 


hemorrhoids, fissure, fistula are given in detail but the more extensive surgica 






chapter on the cot 


cedures are only concisely described. The inclusion ota 
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v by the au 
o be 





intestinal parasites is a welcome feature. The illustrations are larg« 
but he has also used cuts from standard textbooks, wherever they appeared t 


ful. For those who want their information in concentrated form, this book wi 
M. | 

















Doctors on Horseback. By JAMES THOMAS FLEXNER. 359 pages; 22 


Viking Press, New York. 1937. Price, $2.75. 






1 
i 





Students of American history as well as students of medica 
equally attracted by this book. The pioneer physicians of America establishe 
medical profession and its institutions, encountered a revolutionary war wi 
medical problems, and in addition, made lasting fundamental contributions to 
knowledge. Speaking of the debt owed the pioneers of medicine by the moder 
sicians, the author in his Foreword says, “—in the settlements of a new natior 









appeared doctors of genius, explorers who, without laboratories or instruments 01 
1 1 


lat he Iped ushe 1 





cision or even any formal training, made great discoveries t 






age of modern medical science. The modern physician, with all his varied reso 
follows the trails these half-forgotten pioneers have blazed.” 

The medical men of the American Revolution are well represented by « 
of John Morgan and Benjamin Rush. The story of Ephraim McDowell, the 
of ovariotomy,” is interestingly told. The first medical student in Cincim 
later the great physician of the Mississippi Valley was Daniel Drake. His lite 
as told in this book is most absorbing. The book also contains one of 
who 






1 
“ht 







the 







romantic stories of pioneer medicine, the story of William Beaumont 






one of the world’s greatest physiologists. In the “ether controversy’ whi 





tinues today, the author suggests an amicable settlement by proposing to give 


to both William T. G. Morton and Crawford W. Long as almost simultane: 
coverers of anesthesia. 
Numerous source documents are quoted in which the author has mode 
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COLLEGE NEWS NOTES 


New Lire MEMBERS OF THE COLLEG! 


The following Fellows of the American College of Physicians have subscri 
Life Membership, and their initiation fees and Life Membership subscriptions 
been added to the permanent Endowment Fund of the College 


Dr. George C. Griffith, Philadelphia, Pa 
Dr. Maud L. Menten, Pittsburgh, Pa. 


GIFTS TO THE COLLEGE LIBRARY 


We gratefully acknowledge receipt of the following books donated to the | 


Library: 

“ Graduate Medical Education in the United States: [—Continuation Study fot 
ticing Physicians, 1937 to 1940” from the Council on Medical E 
Hospitals of the American Medical Association ; 

“Dr. Lawrence F. Flick—1856-1938” from the White Haven Sanatorium As 
tion. 

The following gifts to the College Library of publications by members are 
fully acknowledged : 
Reprints 

Dr. J. G. Archer, F.A.C.P., Greenville, Miss.—2 reprints ; 

Dr. J. Edward Berk ( Associate), Philadelphia, Pa.—5 reprints ; 

Dr. Philip G. C. Bishop ( Associate), New York, N. \ l rept 

Dr. Belford C. Blaine ( Associate), Pottsville, Pa.—‘* Minutes of the Commis: 
Diabetes, October 3, 1939”; 

Dr. William Ramsey Blue (Associate), Memphis, Tenn.—l1 repris 

Dr. Leon L. Blum ( Associate), Terre Haute, Ind.—5 reprints; 

Dr. Verne S. Caviness, F.A.C.P., Raleigh, N. C.—6 reprints ; 

Dr. Walter Clarke, F.A.C.P., Caldwell, N. J.—1 reprint; 

Dr. Samuel Cohen ( Associate), Jersey City, N. ].—7 reprints; 

Dr. Frederic G. Dorwart, F.A.C.P., Muskogee, Okla.—1 reprint (in duplicate 

Dr. Joseph F. Elward ( Associate), Washington, D. C.—1 reprint 

Dr. Robert H. Felix (Associate), Lexington, Ky.- l reprint ; 

Dr. A. Allen Goldbloom, F.A.C.P., New York, N. Y.—1 reprint 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, N. Y.—10th, Second Series, Supplement 
“ Modern Drug Encyclopedia and Therapeutic Guide ” 

Dr. Lynn T. Hall, F.A.C.P., Omaha, Nebr.—2 reprints; 

Dr. Elmer Highberger, |r. ( Associate), Greensburg, Pa.—l 

Dr. Clifton K. Himmelsbach ( Associate), Lexington, Ky.—1 reprint ; 

Dr. Morrill L. Isley, F.A.C.P., Claremont, Calif.—l1 reprint ; 

Dr. William H. Kraemer, F.A.C.P., Wilmington, Del 1 reprint; 

Dr. Michael Lake, F.A.C.P., New York, N. Y.—5 reprints; 

Dr. Charles E. Lyght, F.A.C.P., Northfield, Minn.—** Ninth Annual Report 
Tuberculosis Committee, American Student Health Association ” ; 

Major H. P. Marvin, (MC), USA., F.A.C.P., Washington, D. | 2 reprints 

Dr. Oliver T. Osborne, F.A.C.P., New Haven, Conn.—1 reprint; 
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The decennial meeting of the Convention for the revision of the Pharmacoy 


of the United States was held in Washington, D. C., May 14-15, 1940, under the pr 
dency of Dr. Walter A. Bastedo, F.A.C.P., New York, N. Y. 

The delegates of the American College of Physicians at this Convention 
Dr. Charles F. Tenney, F.A.C.P., New York, N. Y., Dr. Torald Sollmann, F.A.! 
Cleveland, Ohio, and Dr. Edward Dean Spalding, F.A.C.P., Detroit, Mich 























The Seventh Annual Post-Graduate Conference of the staff of the Mercy | 
pital, Wilkes-Barre, Pa., was held on April 25. Guest speakers of this meeting 
Dr. Joseph T. Beardwood, Jr., F.A.C.P., Philadelphia, Pa., who spoke on “ Dial 
as a Complication of Other Diseases ” and Dr. M. Herbert Barker, F.A.C.P., Chi 
Ill., who spoke on “ The Ionic Control of Edema.” During the evening there 
regional meeting of the Commission on Diabetes. Dr. Belford C. Blaine ( Associ 
Pottsville, Pa., Chairman of the Commission on Diabetes, and Dr. Joseph T. Be 
wood, Jr., F.A.C.P., Philadelphia, Pa., presided. The topic of discussion was 


Education on Diabetes.” 















The New York Cardiological Society held their regular stated meeting Apri 
at the New York Academy of Medicine. Dr. Charles C. Wolferth, F.A.C.P., P 
‘Some of the Unsolved Problems in Electroca: 


N 







delphia, Pa., presented a paper on * 
graphy,” which was discussed by Dr. Aaron E. Parsonnet, F.A.C.P., Newark, 







Dr. Ralph C. Matson, F.A.C.P., Portland, Ore., has been appointed Chiet Surge 
of the University State Tuberculosis Hospital in Portland 

On April 3 Dr. Matson addressed the Oregon Tuberculosis Association in Bet 
Ore., on “‘ Modern Trends in the Surgical Treatment of Pulmonary Tubercul 
On April 5 he held a surgical clinic in the University State Tuberculosis Hospital 


the Pacific Coast Surgical Society. 














Dr. Herbert T. Kelly, P ALE: Philadelphia, Pa. presented a paper on 
and Nutrition in Nephritis”’ at the recent Fifth Annual Postgraduate Institute o1 
Philadelphia County Medical Society. Dr. Kelly also presented an exhibit on * D 
ficiency Disease” at this meeting. 

On April 12 Dr. Kelly addressed the Seventh Councilor District of the Med 


) 


Society of the State of Pennsylvania in Williamsport, Pa., on “ Healthful Living 













The American College of Chest Physicians under the Presidency of Dr. Ralph ‘ 
Matson, F.A.C.P., Portland, Ore., will hold its Sixth Annual Meeting in New Yor! 
N. Y., June 8-10, 1940. Dr. George Ornstein, F.A.C.P., New York, N. Y., is Get 
eral Chairman of the Scientific Program Committee; Dr. Foster Murray, F.A.C.P. 
Brooklyn, N. Y., is Chairman of the Medical Section; Dr. David Ulmar, F.A.C.P 
New York, N. Y., is Chairman of the Surgical Section; Dr. Edward P 
F.A.C.P., New York, N. Y., is Chairman of the Clinical Section; and Dr. Edgat 
Mayer, F.A.C.P., New York, N. Y., is Chairman of the General Arrangements 
mittee. Among the features of this meeting will be two “ Information Please ” Lu 
eons. At these luncheons experts in tuberculosis will conduct round table di 









sions and answer various questions previously submitted. Among those who wil 
ticipate in these luncheons are Dr. James Alex. Miller, F.A.C.P., New York, \ 
Dr. Ralph C. Matson, F.A.C.P., Portland, Ore., Dr. Henry C. Sweany, F.A 
Chicago, IIl., and Dr. Carl R. Howson, F.A.C.P., Los Angeles, Calit 
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llows and two Associates of the College will participate in the 


lel 






Cwelve other 






rmal program of this meeting and will present 






\mong those who will speak before the ect I \ledicine 


ety of New Jersey at their meeting in Atlantic Cit lune 4-6. will be the following 









Dr. Ralph K. Hollinshed, F.A.C.P., Westville. N 
Dr. Thomas K. Lewis, F.A.C.P., Camden, N. ] 
Dr. Benjamin Saslow (Associate), Ne k. | 
Dr. Svdney R. Miller, F.A.C.P., Baltimors 

Dr. Aaron Parsonnet, F.A.C.P., Newark, N 

Dr. Thomas M AA 












}? ( al ler \ | ( " Mm oof tf Sect 1) 
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The Fitth Annual Convention of the Natior1 (,; troenters vical A 
be held in New York, N. Y., at the Hotel R evelt. Tune 4-6 Among tho we 


participate in this program are 





1 










Dr. Anthony Bassler, F.A.C.P., Ne 

Dr. Samuel Weiss, F.A.C.P., Ne 

Dr. Clarence J. Tidmarsh, F.A.C.P., Montreal, Que., | 
Dr. Herbert T. Kelly, F.A.C.P., Philade he 

D1 Henry A. Rafsky, F.A.C.P., Nev rk, N 
Dr. Hyman I. Goldstein ( Associate), | den, N 
Dr. Louis L. Perkel, F.A.C.P., Jersey City, N 
Dr. Manfred Kraemer, F.A.C.P., Newark, N J 
Dy B | : k. } 














Burrill Crohn 








Dr. Roland A. Davison, F.A.C.P ucson, At ! f the speakers at the 


nnual meeting of The Arizona Hospital Ass tion in Phoet The subiect of D1 
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lical care in Georgia, at li 
at Savannah April 23-26. Dr. Kenneth M. Lyi F.A.C.P., Charleston, S. ¢ 







an address on “ 








Dr. Christian 





B. Luginbuhl, F.A.C.P., Des Moin lowa, has been appointed to 
ewly established library board of the Iowa Methodist Hospital. Dr. Walter L 
Bierring, F.A.C.P., Des Moines, Iowa, recently donated 225 volumes to this library 










Dr. Elston L. Belknap, F.A 
ssed the annual meeting of 
al surgeons on April 17 in Grand Rapids, Mi he subject of Dr. Belknay 


Wisconsin 











s was “ Silicosis 
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Among those who addressed the recent annual meeting of the Missouri-Kan 
Neuropsychiatric Association in Kansas City, Mo., were: 


Dr. Walter Freeman, F.A.C.P., Washington, D.C.—‘ The Wincing Reaction” 
Dr. George T. Harding, F.A.C.P., Columbus, Ohio—* The Treatment of Psychiat: 
Patients in the Private Hospital.” 


Dr. Francis G. Blake, F.A.C.P., New Haven, Conn., addressed the Kansas ( 
Academy of Medicine, April 19, on “ Chemotherapy in Respiratory Diseases.” 


Dr. Henry M. Thomas, Jr., F.A.C.P., Baltimore, Md., addressed a meeting 
the Broome County Medical Society at Binghamton, N. Y., March 12, on “ Hy; 
tension, Its Clinical Significance and Treatment.” 


Dr. Lay Martin, F.A.C.P., Baltimore, Md., was one of those who addressed 
New York chapter of the National Gastroenterological Association March 18. 1 


subject of his address was “ Prolonged Partial Obstruction of the Small Intestine 





Dr. Mark A. Griffin, F.A.C.P., Asheville, N. C., was elected President of 


North Carolina Neuropsychiatric Society at their recent meeting in 


President-elect Roger I. Lee, F.A.C.P., Boston, Mass., addressed the Colum! 
Medical Society (S. C.), March 11, on hypertension. 


Dr. George R. Wilkinson ( Associate), Greenville, S. C., was one of those elect 
vice president of the Tri-State Medical Association of the Carolinas and Virginia 


the annual meeting in Richmond, February 26-27. 


On April 25, Dr. Burt R. Shurly, F.A.C.P., Detroit, Mich., was presented wit 
a gold medal, which had been awarded him by the American Academy of Ophtl 
mology and Otolaryngology at its 1939 annual session for noteworthy contributi 
to the knowledge of nose and throat disorders. Presentation of this medal was ma 
at a testimonial dinner in Detroit in honor of Dr. Shurly 





Among those who spoke at the annual meeting of the Society 
Asthma and Allied Conditions in Atlantic City, N. J., April 29, were: 


Dr. Robert A. Cooke, F.A.C.P., New York, N. Y.—‘ Sensitizations Induced 
Tetanus Toxoid ”; 

Dr. George Piness, F.A.C.P., Los Angeles, Calif.‘ Relationships Between Food 
Shown by the Skin Test in 1,000 Children”; 

Dr. Louis E. Prickman, F.A.C.P., and Dr. Herman J. Moersch, F.A.C.P., both 
Rochester, Minn.—“ The Diagnosis and Treatment of Bronchostenosis, an | 


portant Complication of Asthma.” 








t 
I 
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Dr. Walter L. Bierring, F.A.C.P., Des Moine lowa, was reélected secretary 


the Federation of State Medical Boards of the United States at their recent meet 


in Chicago, III 


Dr. Samuel R. Haythorn, F.A.C.P., Pittsburs Pa., was elected vice president 
and Dr. Howard T. Karsner, F.A.C.P., Clevelat Ohio, was elected secretary of the 
\merican Association of Pathologists and Bacte1 gists at their annual meeting in 
Pittsburgh, Pa., on March 21, 


1 


e 


re 
} 


11 


Dy 
D1 


lectureship in honor of Dr. Georg 
sented the first lecture at a dinner in his honor ubject of his addre Wa 
\ Dictionary of Medical Biography.’ 


The Walter Jarvis Barlow Society of the History « \ledicine recently created 
AS x Dr. Dock 


The following Fellows of the College spoke at the sixty-first annual meeting of 
Louisiana State Medical Society lh in Ne Orleat April 22-24 
Byrl R. Kirklin, Rochester, Minn Solving P é n the Diagn of Dis 


eases of the Lung’s Ae. 
John H. Musser, New Orleans, La.—* Typhus Fever in Loutsiar 
Daniel N. Silverman, New Orleans, La ! Diagnosis and Treatment of 


Amebic Abscess of the Liver 


At the eighty-third annual sess te Medical Association 


lin Joplin, Mo., April 29-May 1, the following F« vs of the College participates 


Cyrus C. Sturgis, Ann Arbor, Mic! “ Progn ul reatment of Hyperten 
sion ”’ 

John H. Musser, New Orleans, La Treatment of Some of the Contagiou 
Diseases ” 


Nathan B. Van Etten, New York, N. \ An Amet in Health P1 


Dr. Russell ” Haden, FLA. ? ( leveland {) le vered the tent] course ot 
res under the Porter Lectureship in Medicine the University of Kansa On 
30 he lectured on * Hemolytic Anemia ” a1 n May 1, on lhe Red Blood Cel 


1 


an” and “ Polycythemia.”’ 


Dr. George R. Herrmann, F.A.C.P., Galvestor eX was the speaker at a joint 
ing of the St. Louis Medical Society and the St. Louis Clinics, during the annual 


teraduate course and clinical conference of the St. Louis Clinics. held in St. Lou 


May 14. The subject of D1 Herrmann’'s cial \ Recognition and Man 
ent of the Common Circulatory Emergence 


At the annual meeting of the Medical y , 

ew York City, May 6-9, Capt. Harry G. Armstrong, (MC), U.S.A. (Associate 
on * General Medical Problems in Aviation” and Lieut. Col. William D. Flet 
MC), USA., F.AA P., spoke o1 * Medical Pre el n Aviation.’ 
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On April 4 Dr. Paul Dudley White, F.A.C.P., Boston, Mass., delivered the fii 


teenth Hermann Michael Biggs Memorial Lecture of the New York Academy 


Medicine. The subject of Dr. White's lecture was “ Heart Disease—A World Prol 


lem.” 


On May 1 Dr. Thomas Addis, F.A.C.P., San Francisco, Calif., delivered tl 
Adam M. Miller Memorial Lecture at the Long Island College of Medicine, Brookly: 


N. Y. The subject of his address was “* The Anatomical and Physiological Concept 


Underlying the Treatment of Glomerular Nephritis.” 


Dr. Oscar W. Bethea, F.A.C.P., New Orleans, La., was one of the guest speaker 
at the ninety-second annual meeting of the South Carolina Medical Association 
Charleston, April 30-May 2. 

At this meeting Dr. Robert Wilson, F.A.( ’.P., Dean of the Medical College of t 
State of South Carolina, was presented with the distinguished service plaque by tl 


American Legion. 
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OBITUARIES 









\LFRED JAMES SCO’ 








Dr. Alfred James Scott, F.A.C.P., of Los Angeles died at his home on 


the seventeenth ot \pril ot coronary diseas« I'rom the first attack four 
vears ago he had led a restricted existence Dr. Scott was born in Michigan, 
September 28, 1881. He came to Los Angeles as a young man and was a 


telegraph operator prior to and while he was studying medicine at the 
Southern Branch of the University of California from which he was gradu 
ated in 1909. He entered private practice, soon limiting his work to pedi 
atrics and becoming a Clinical Instructor at the Southern Branch of the 
University of California. He taught pediatrics at the Medical Department 
of the University of Southern California from 1912 to 1920 and was a 
Clinical Professor in the same subject in the College of Medical Evangelists 
from 1920 until 1934. He was a member of the Staff of the Los Angeles 
General Hospital and of the California Hospital. He was an examiner for 
the selective service Draft Board 1918-1919 and was president of the Cali 
fornia Babies Hospital 1920 to 1931 He was a fellow of the American 
\cademy of Pediatrics and a founder of the South Western Pediatric 
Society. 


Dr. Scott was a member of many public spirited movements; he was a 


member of Alpha Kappa Kappa [raternity, the University Club and was a 


Mason and Shriner. He belonged to numerous medical and civie organiza 
tions which are more fully listed in ‘ Who's \V1 His widow, son and 
daughter, in addition to his brothers and sisters and a wide medical acquaint 


ice feel the loss of a fine man and citizen and a good physician 


EGERTON L. Crispin, M.D.. F.A.C.P.. 






















SIDNEY DI 


| } »2 


Ir. Sidney Dean Wilgus, I°.A.C.P., died on February 23, at his home in 


tockford, Ill., at the age of sixty-eight, of coronary occlusion 


Ur. Wilgus was born in Buffalo, N. Y., February 16, 1872, and received 
his « urly education 11) the public schools of that C1It\ In 1895 he received 
the degree of Doctor of Medicine from the University of Buffalo ‘rom 
1895 until 1902, he was Assistant Physician at St. Lawrence (N. Y.) State 
Hospital: he then served the next two years as Psychiatrist of Kings County 
and bellevue Hospitals in New York, N. In 1904 Dr. Wilgus was ap 
pointed Chairman of the New York State Board of Alienists. He served 
in this capacity until 1910, when he moved to Illinois to become managing 
itieer of the Elgin State Hospital. Between 1911 and 1913 he served as 
managing officer of the Kankakee State Hospital. In 1913 Dr. Wilgus 


d the Wilgus Sanitarium near Rockford, Ill. He was Medical Di 
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rector of this institution until his death. He served as Staff Member a 
Lecturer in Psychiatry at the Rockford Hospital for many years, as Illinois 
State Alienist from August, 1929, until July, 1933, and as Professor 
Psychiatry and Head of the Department of Psychiatry at Chicago Medi 
College since 1936. 

Dr. Wilgus saw active service in both the Spanish-American \Var and 
in the World War. During the World War he served as a member of th 
Medical Appeal Board and performed a special hospital inspection servic 
the Office of the Surgeon General. In 1922 he was appointed a Major 
the Medical Officers’ Reserve Corps, United States Army, and in 1930 | 
came a Lieutenant Colonel. During 1925 and 1926 he served as President 
of the Reserve Officers’ Association of Illinois. 

Dr. Wilgus was always deeply interested in the study of psychiatry 
During 1927 he undertook postgraduate study in this field in Vienna. 
took an active part in several psychiatric research projects of the Natior 
Committee for Mental Hygiene. One of the most important of these was : 
survey of conditions surrounding the care of the insane and feeblemind 
in four states. 

Dr. Wilgus was a member of the American Psychiatric Association, t 


Central Neuropsychiatric Association, the Chicago Neurological Society, 01 
which he was President during 1932, a Fellow of the American Medi 
Association, and a Fellow of the American College of Physicians since 1930 

The death of Dr. Wilgus ends a distinguished career of one of tl 
pioneers of psychiatry. 


WILLIAM GEORGE FALCONER 


Dr. William George Falconer, °.A.C.P., Clearfield, Pa., died January 3 
1940, of coronary occlusion. Dr. laleoner was born at Woodland, [’a., 
September 22, 1888. He attended the Perkiomen School and Pennsylvani 
College at Gettysburg. His medical training was received at Jeffersor 
Medical College, from which institution he was graduated in 1919. [i 
pursued postgraduate work at Harvard University and for many years was 
a member of the Medical Service and Chief of the Heart Clinic of the Clear 
field Hospital. Dr. Falconer was a member of the Clearfield County Med 
cal Society, Pennsylvania State Medical Society and a lellow of the mer 
can Medical Association. He had been a Fellow of the American Colleg 
of Physicians since 1926. 


SAMUEL OSBORN 


Dr. Samuel Osborn, F.A.C.P., Lansing, Mich., died December 4, 1939 
at the Edward W. Sparrow Hospital of coronary thrombosis following 4 


1 


prostatic resection. Dr. Osborn was born at Manchester, Mich., in 1800; 
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received his degree of Bachelor of Science in Chemistry from the Univer 
sity of Michigan and his medical degree from the University of Michigan 
Medical School in 1903. He interned at the University of Michigan Hos 
pital, 1903-04, and served an additional year as House Physician. ‘There 
after he became House Physician to the Chicago Lying-In Hospital and Dis 
pensary, 1905. He pursued postgraduate work on two different occasions 
at the Massachusetts General Hospital, Boston, and also at the University 
of Michigan Hospital. In recent years he had retired trom hospital work 
He was a past president of the Ingham County Medical Society, a membe 


the Michigan State Medical Society and a lellow of the American Medical 


\ssociation. He had been a Fellow of the American College of Physicians 
since 1923. 
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(nother thing that helps the President is the assistance he 


the making up of the program. First in the matter of the Ge 
local committees; this also is hard work and means 
one jumps at the chance to serve. The same spirit is shown wi 


eram oi the General Sessions and the 


ori Lectures. This year | 
our own membership in both these groups and I had fine help 
place on our program should be a prize to be striven 1 ul 


that it should be granted within reason in order to stimulate good 


training in the preparation and presentation of papers 
‘Onward the College goes and it is a tremendous thing f« 


’ 


been permitted to march along with all the others who are doing 


the American College of Physicians.” 


Dr. William D. Stroud, Treasurer, presented the 1 19 


[The accounts of the College for 1939, have been audited 


Accountant and scrutinized by the Committee on Finances he 
dicate continued growth and a satisfactory financial situatior 
Life Membership subscriptions and a transfer of approximate 


ities by the Board of Regents from the General Fund, the 


vanted to emphas 7 
It vy beliet that a 
une mel bers i d 
yr} nad ¢ oO} 
( WOTK nd tO ZQive 
dividual to have 
bit to advance 
1 Certified Publ 
vear S operations in 


fhrough growth in 


$30,000.00 in secur 


wment Fund on De 


cember 31, 1939, amounted to $97,499.76 [he General Fund totalled $148,453.43 
making the total College assets, at book value, $245,953.19 he net increase in ¢ i] 
tal, for both funds, was $23,939.07. In spite of increased tivities, an appropt at 
credit balance was maintained. One of tl former Pittsburgh depositories of the 
College which failed has now liquidated in full the original amount to the Colleg: 
nd the other two closed banks have 1 iterially reduced the ce st owing 
Copies of the financial reports for 1939 will be published 11 early issue of the 
‘Annals of Internal Medicine’ for the information of all member 

‘On the recommendation of the Finance Committee and the sequent approva 
of th Board of Regents, the budget for 1940 has bee ed, ca ing I inl est 
mated income of $105,600.00 and estimated expenditure $80,875.00.” 

Mr. E. R, Loveland, Executive Secretary, presented his annual report covering 

tures of progress and activities in the College, YF wit membershi] the 

publication of the Directory, handling the postgraduate course idministering the 
College Headquarters, publication of financial operations, pri t of the « 
culation of the ANNALS OF INTERNAL MEDICINE and the gene! trat oft 
Annual Session in Cleveland 

Dr. George Morris Piersol, Secretary Ge ( { 

since the last Annual Session of the College, the member: ( { ows that 
three Fellows and one Associate have been dropped for delinquet ; the resignatio1 
of three Fellows and two Associates have been cepted; One Maste thirty-two 
Fel] ind eleven Associates have been lost by deat! venty-three Associates wet 
dt ed tor failure to qualify for Fellowship within the maximum five-year period 
as prescribed by the By-Laws [his year two Fellows were elected to Mastershi 
two hundred fifty-eight were elected to Fellowship, the majority tf whor were ad 
val nts trom Associateship. Only seventeen were elected directly to Fellow { 
becau t their special qualifications and outstanding el vo hundre 
ninety-two have been elected to Associateship 
e total membership of the College is now constituted 
Masters 
Fellows oe. 


Associates 


Total sj 
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gs Eighteen Fellows have become Life Members since the last Annual M 
making a total of one hundred thirty-four names now on the Life Membership 
Of the Life Members, twelve are deceased, leaving one hundred twenty-two. 

“ Attention should be called to the resolution of the Board of Regents pa 


their regular meeting on December 17, 1939, modifying the qualifications for Fy 


ship. The resolution is as follows: 


‘RESOLVED, that after April 6, 1940, all candidates for Fellowship must p1 


satisfactory evidence of certification by their national board for certification 
particular field, where such a board exists; this rule shall not apply to « 
from the Army, Navy and Public Health Services; it shall not apply to those 


been elected Associates prior to the above date; it may be waived in the cases ot 


proposed directly for Fellowship because of exceptional and outstanding qualific 


“In other words, regardless of their other qualifications, no Associate het 


elected may be advanced to Fellowship who has not been certified by his ot 
tional board of certification where such exists, except under unusual circumstat 
set forth in the regulations laid down by the Board of Regents 

“Tt should be emphasized that the above mentioned resolution is not rett 
and, therefore, does not apply to those who are now Associates 

“ Thanks to the untiring efforts of the Committee on Postgraduate Educati 


the wholehearted cooperation of the Board of Governors and many of our Ii 


the intensive postgraduate courses that have preceded this Annual Session 
creased in number, interest and scope. Admission to these courses has been re 
as formerly, to members of the College and those attempting to qualify for Ass 
ship or advancement to Fellowship. This year five were given: 


Course No. 1, “General Medicine,” Ann Arbor 
Course No. 2, “ Medicine in Industry,” Detroit 
Course No. 3, “ Allergy,” New York 

Course No. 4, “ Hematology,” Columbus 

Course No. 5, “ Cardievascular Diseases,” Iowa City 


1 
+} 


“ The total registration for these courses numbers 144, in spite of the 


the registration for each course was more limited than formerly Every cou 
filled, and for some courses there was a considerable waiting list This postg? 
teaching has become one of the most important activities of the College It is ste 


gaining in popularity and justifies further development 

“Five Research Fellowships have been awarded by the College this year 
Fellowships go into effect July 1 next. They constitute another important 
structive educational activity of this organization.” 

At the end of his report, Dr. Piersol turned to the retiring President 

“Mr. President, in the past year, during which you have so ably and 
guided the destiny of this College, you have become more than ever endeared 
who have had the privilege of working with you. We are deeply appreciative 
never-failing spirit of cooperation and courtesy that has marked all our assoc! 

“ Therefore, on behalf of the Officers, Regents and Governors of the At 
College of Physicians, I have the honor to present you with this Gavel, an e1 
symbol of the high office which you have held, as well as a token of our affecti 
esteem.” 

(Dr. Piersol presented the gavel to Dr. Pepper.) 

Dr. Pepper: “ Even pleasant memories tend to fade in our minds and 
this gavel with deep satisfaction as a permanent reminder of the pleasure 


=e nm 


experienced from my associations with the Regents, Governors and mem 
College during my year as President.” 

At this point, Dr. James D. Bruce, President-Elect, was inducted as P' 
of the College for 1940-41. 


“AT 
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Medicine, and Dr. W. D. Cutter, secretary of the Council of the American M: 
Association, for a discussion of the mutual interests and responsibilities of the 

cational and qualifying phases of these collaborating agencies. Here I was grat 
to find complete awareness of the urgent importance of the problems and a 
mination to give a maximum flexibility to the requirements of t 


the Board, without 
thought of a lowering of standards. 

“Were I to select that which in my opinion is the most important task for the | 
lege during the coming year, it would be the assembling and utilizing of all our | 
educational resources and adding, as rapidly as may safely be done, new 
whereby candidates may qualify, having in mind at all times the objectives « 
College and the standards set up by the Board. 

“T would take the system we know, suggesting how it might be streng 
where it is weak, repaired where it has crumbled, and rebuilt where new needs r 
additions to its fabric. . . . While social, economic and other humanistic 1 
are a part of the fabric, the basic thought in all these considerations must | 
the advancement of science and its utilization for human needs 
men has this goal more clearly in mind than the American College of Physicians 

‘I am not unmindful of the great honor you have conferred upon me. For t 
thank you. Also, I am not unmindful of the responsibilities of this high office 
I express the hope that any lack in professional preparedness or administrative 
will be, at least in part, compensated for by the devotion and humility wit! 
approach the task.” 


President Bruce called upon Dr. Sydney R. Miller, Chairman of the Cor 
on Nominations, to present the nominations for the elective offices, for the B« 
Regents and for the Board of Governors, according to the terms of expiratio1 


current year. 
Dr. SypNEY R. MiLier: “ Mr. President, the Nominating Committee, compose 
Dr. William J. Kerr, Dr. James J. Waring, Dr. Charles E. Watts, Dr. Claret 


Andrews, and myself, nominate the following for office: 


‘(A) For the Elective Offices: 


Pregidentq-Elecd ..cccckesssenece Roger I. Lee, Boston las 
Ferst Voce President ......20+ Robert A. Cooke, New York, N 
Second Vice President ......... James G. Carr, Chicago, III. 
Third Vice President ........... Henry M. Thomas, Jr., Baltimore 


This list of nominees has been duly published in the ‘ANNALS oF INT! 
MepiIcINE’ at least one month before the present date.” 

There were no nominations from the floor and on motion, seconded a 

1 1 + 


carried, nominations were closed and the Secretary General was instructed t 


the ballot for the above nominees. 
Dr. MILLER: 
{ B) For the Board oF Ré ge nits 

Term Expiring 1941 

T. Homer Coffen, Portland, Oregon 
Term Expiring 1943 

David P. Barr, St. Louis, Mo. 

J. Morrison Hutcheson, Richmond, Va 

Walter W. Palmer, New York, N. Y 

QO. H. Perry Pepper, Philadelphia, Pa 

Gerald Bb. Webb, Colorado Springs, Colo 





| here 


ed, nominations were closed and the 


for the election ot 
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were no nominations tron 


the above nominee 


Dr. MILLER: 
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ere 


tor 
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ominations 
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For the Board of Governors 


] eri / ry 


Fred W. Wilkerson, Montgom 


Fred G. Holmes, Phoenix 
Lewis B. Flinn, Wilmingt 
lurner Z. Cason, Jacksonville 
Glenville Giddings, Atlanta 
LeRoy H. Sloan, 
C, W. Dowden, Louisville 
Eugene H. Drake, Portland 
Louis Krause, 
Archer, Greenvill 
Ernest D. 
LeRoy S 
Charles fF 
i. &. Brower, Davton 
Homer P. Rush, Portland 
M. D. Levy, Houston 
Elmer L. 
Ramon M 


George Ik 


Chicago 


Baltimore 


John G 


Hitchcock, Great | 


Peters, Albuquerqu 


\1 
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Sevringhaus, Mad 
Suarez, San Juat 


\ ancouvel 


strong, 
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Pre ident 
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RESOLVED, that the 


ended to the Retiring 
Dr. Howard T. 
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’resident-Elect, D1 


ior 


l. Le 


Roget 


Lee 


Bruce introduced Dr 


gan, and unanimously carried, 

cordial thanks 

President, Dr. O. H 

Karsner; to the chairman 
] 


renney, New York 





peration and help; to the Hotel 
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nee, January 1, 


For the 


1939 


lransfer to Endowment Fund of the Initiation | 


; 


ransfer to Endowment Fund per resolution of B 
December 17, 1939 
iry of Ope rations for the Year ended December 3 


‘) 


Annual Dues 

Initiation Fees 

Subscriptions, ANNALS OF INTERNAL MEDICID 
Advertising, ANNALS oF INTERNAL MEpb1I 
Income from Invested Funds, Genet 
Income from Invested Funds, Endow1 
Exhibits, 23rd Annual Session 

(Guest Fees, 23rd Annual Session 
Banquet, net, 23rd Annual Sessior 

Profit on Keys, Pledges and Frat 


Dividend on Perpetual Insurance Dey 

Profit on Equipment Sold 

Sale of Directory, 1937 

Potal Income 

I1LS¢ 

Salaries 

Postage lelephone and Telegraph 

Ofthce Supplies and Stationet 

Printing 

Traveling Expense 

College Headquarter 
Maintenance $1.58 
Heat, Light, Gas and Water 612.9% 
Taxes 1.176 
Insurance 8? 

Loss on Sale of Investments, Genet 

Depreciation on Building, Fur ( 
ment 

(srant to Commission on Graduate Me I 
tion 

1939 Directory, net 

Postgraduate Courses, net 

John Phillips Memorial Priz 

Research Fellowships 

Other Expenses 
23rd Annual Session $4,813 
ANNALS OF INTERNAL MEDICIN 170 
Miscellaneous 1,564 


Total Expenses 
Income for the Year Ende ) 


1939 


Net 
Balance, Decembe r TB 
ENDOWMENT Ft 


For the Y« Ended Dec 


il 
Account, January 1, 1939 
Life Membe rship Fees received during 1939 
lransfer of Initiation Fees of New Life Mer 
Fund 
l'ransfer from General Fund, per resolution of B 


December 17, 1939 











$153,449.87 
| S$ 970.00 
| 
IQ R1103 30. 781.028 
S17) 668.84 
4 
$?7.597.89 
‘ VOTH) 
IQ O40) 4 
9 198.90 


6/4 434 
6 $4 
% st) () 
OR 
90.45 
H0).00) 
- =n 
Q-> 
; 
STO)? 3590 & 
> 5.4 +. 
635 J 
00 15 
) 19 
+ 
i 9) 
4.4 6 
tit} 
* ity 
eieme a 
+.54 
181.45 
410% 
6.848 0 
Tic, ~s J® 
5 939 $ 25.784.59 
$148,453.43 
1939 
S$ 68 564.25 
S 2 350.00 
( 
970.00 


29,811.03 
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Deduct: 










Loss on Sale of Investments 4,195.52 
Principal Account, December 31, 1939 $ 97,499.76 
Income Account: 

Income from Investments earned during 1939 $ 2,674.33 
Deduct: 

Research Fellowships $ 2,713.50 

John Phillips Memorial Priz 41.75 2,755.25 
Excess of Expenses over Income, charged to General Fund Operations for 1939 $ 8().92 







INVESTMENTS 
December 31, 1939 


Endowment General 






Fund I ind 
Par Invest Invest 
Value Bonds ments ment 












$ 3,000 Appalachian Electric Power Co., Deb., 4%s, 1948 $ 3,105.00 
5,000 Carolina Clinchfield & Ohio Ry., Ist & Consol 
Mort., Series ‘‘A,’’ 6s, 1952 5,413.40 
5,000 Florida Power Corp., 1st Mort., Series ‘C,”’ 4s, 
1966.... 4,485.90 
5,000 Great Northern Ry., Gen. Mort., Series ‘‘ B,’’ 5 4%s, 
i) a 4,463.45 
5,000 Michigan Consolidated Gas, Ist Mort., 4s, 1963 5,130.95 
5,000 North American Co., Deb., 3%s, 1949 : : 5,219.52 
5,000 Northern States Power Co., Ist & Ref. Mort., 
3s, 1967 +,806.25 
5,000 Ohio Edison Co., Ist Mort., 4s, 1965 5,287.50 
4,000 Ohio Public Service, 1st Mort., 4s, 1962 4,240.75 
5,000 Pennsylvania RR, Gen., 44s, Series ‘‘E,’’ 1984 5,013.10 
2,000 Port of New York Authority, Interstate Tunnel, 
Series ‘“E,” 4s, 1958 2,065.40 
2,000 U.S. Treasury, 4s, 1944/54 1,998.13 
20,000 U.S. Treasury, 34s, 1945 19,887.50 
5,000 Virginia Public Service, Ist & Ref., 5%s, 1946 5,133.65 
$76,000 Tota, Bonds $76,250.50 














Shares Stocks 



















50 American Brake Shoe & Foundry Co., Conv., Pfd $ 6,163.60 
50 American Gas & Electric Co., $6.00, Pfd. 5,537.25 
50 Atchison, Topeka & Santa Fe, 5%, Pfd. 4,970.75 
20 Central New York Power Corp., 5s, Pfd. 1,944.45 
100 Chase National Bank of New York. $,550.00 
100 Commercial Investment Trust Corp., Common 5,143.25 
50 Continental Can Co., $4.50, Cum. Pfd. 5,125.00 
100 Curtiss-Wright Corp., Class A 2,652.80 
50 E. I. du Pont, 6°, Cum., Deb. 6,899.00 
25 Eastman Kodak Co., Common 1200.38 
75 General Motors Corp., Common 3,594.53 
40 Great Atlantic & Pacific Tea Co., 7°, 1st, Pfd 5,133.75 
20 Gulf States Utilities, $6.00, Cum. Pfd. 2,245.30 
5( International Harvester, 7°%, Pfd. 8,169.00 
50 International Nickel Co. of Canada, Ltd., 

Common 2,432.10 
20 J. C. Penney Co. 1,375.30 
50 Johns-Manville Corp., Pfd. 6,326.10 
40 Monsanto Chemical Co., $4.50, Cum. Pfd., A 4,715.30 
50 Montgomery Ward & Co., Inc., Common 2,594.75 
150 Pacific Gas & Electric Co., 6°7, Pfd. +.640.50 
50 Timken Roller Bearing Co. 3,407.25 






$13,294.00 
$89 544.50 


TOTAL, Stocks 





$168,070.80 





Tora, Investments 










































Ss © wm te 


















SUPPORT THE WYATT CLINIC 









Your Journal and TUCSON, ARIZONA | 
Its Advertisers BERNARD LANGDON WYATT, M.D. 
HARRY EDWARD THOMPSON, M.D. 







8B INTERNAL MEDICINE AND ARTHRITIS 


Admittedly the leading journal in the 
field of Internal Medicine, ANNALS OF | 
INTERNAL MEDICINE should outrank H. PFERSDORF 





JAMES DONALD FRANCIS, M.D. 
OrntHopepic SuRGERY ; 
















other journals of its kind in circulation ecntedsiiiieder 

and advertising worth! | 
Members of the American College of L. M. STRAND, R.N. 

Physicians, publishers, can assist in expand- PuysicaL THERAPY ) 

ing the circulation and enlarging the | 

advertising by recommending the Annals L. G. DUANE 






to fellow physicians and libraries for sub- 
scriptions, and to high grade advertisers for 
introducing their products to internists 
everywhere. 






T. G. REAM 
SECRETARY-TREASURER 





Cumica, LaBornaTory | 
: 
. 

































THE DESERT SANATORIUM OF 
SOUTHERN ARIZONA 


TUCSON, ARIZONA 





















LOW SUMMER RATES BEGINNING MAY I5, 1940 









The Desert Sanatorium offers its exceptional facilities for the treatment of | 
patients who can benefit by a stay on the desert at unusually low rates for the 
summer season, May 15 to October 15. A limited number of accommodations | 
are available for as low as $5.00 a day in private rooms with individual screened 
porches. 


These rates will apply only to individuals who remain at the Sanatorium over | 

















@ period of at least two months. 
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Tue AnNALs or INTERNAL Mepictne is published by the American College of Physi- 
cians, The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College. 


Manuscripts. All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor. No manuscripts will be ac- 
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4, Dog, J. E.: What I know about it, Jr. Am. Med. Assoc., 1931, xcvi, 2006-2008. 
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Stroup, M.D., Treasurer; and remitted through the Publication Office or the Executive 
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